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Wo 1 yy 7 x & Er ein 4:4 Aa of Palins - 
=_ concerning the Longitude, made in the 
Fit 8 5 * YES of. his E rt 5 
3 Majefty. r LE 


_ _- Wutz as the Publication o Nautical eee 
— : conſtructed by proper Perſons, under the Direc- 
3 tion of the ſaid Commiſſioners, would greatly contribute 
1 to make the ſaid Lunar Tables more generally uſeful ; Be 
= - further ee by the Authority aforeſaid, That it 
= alt ane to or the ſaĩd Commiſſio 
doc cauſe 155 Ns tica ce, or other uſefu 9 i 
= to be conſtructed, and to print, publiſh, and vend, or cauſe 
do be printed, publiſhed, and vended, any Nautical Alma- 
- nac or Almanacs, or. other” ufffull Table: or; Tables, | 
_— Which they, or the major Part of them, ſhall, from time 
= to time, judge 3 and uſeful, in order to facilitate 
= the Method of diſcpverin the Longitude .at Sea; any 
N Law, Statute, e Pa ege, private Charter, or 
ther Cuitorn, to the e thereof neg. 


And be ir Enacted uthgriry,aforeſaids That.nc 
| pe 2 Perſons = by print, Aughrieyaſpres or cauſe od 
be printed, publiſhed, or vended, any Nautical Almanac 
or nacs, 5 —_ 8 or Tab es conſtructed RE 
:Duecion of the faid Commiſſioners, without being firſt 
38 A mag ſard* or the major Prof 
"0 them: And if any Perſon or Perſons not ſo licenſed, or 
not being authorized by the Perſon or Perſons fo licenſed 
by the faid Commiſſibners, fhall Print, publiſh, or vend, "0 
or cauſe, to be printed, publiſhed, or vended, any ſuch 5 
Nautical Amanaa or: Almanacs, or other: Table or 
Tables, every ſuch Perſon ox Rerfaps ſhall, for every Copy 
of ſuch Nautical Almanac or Table fo abe pub 
i liſhed, or vended, forſeit and pay the Sum of Twenty 
e | 4. Ae Des Bill. Elaing, 
. formation, in any af his Majeſty's Courts of Record 
8 5 at Fe/tminſter ; and that One Moiety o of ſuch Penalty and 
Forfeiture alk be to his Majeſty, his Heirs and Succeſ- 
ſeors, and the other Moiety to 8 or wen | that ſhall pro- 
. i 1 * pats at 3 
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| Exrnact 
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nge r from the late AR of 
gitude, made in the Tenth Year 
Sy Ma; Ry. e TEND EE BS ta l a en 5 fot gf RED 2 
E it Enacted by the Kiwe's moſt ent Maj 

ds Spiritual. 


and with the Advice and Conſent of the 8 [1 
and Temporal, and Commons, in this prefent Partianent al. 
ſembled, and by the A authority: of te Taiie, That the aid 
Commiſſioners conftifuted by the faid ſeveral Atts before- 
mentioned for the Diſcovery of the Longitude at Sea, andfor 
examining, trying, and judging of all Propofals, Experiments, 
and Improvements relating to the ſame; or any Five or mote of 
them, Mall have full Power to hear and Tegeive any Propofal 
or Propoſals that have been, or that ſhall hereaftir be made io 
them for diſoovering the ſaid Longitude at Sea; or for improv-. 
ing the ſaid er NMayer's] Lunar Tables; or for making 
any other Diſcovery or Diſcoveries, Improvement or Improve- 
ments, uſeful to Navigation ; and in caſe the aid Commiſpioners, 
or any Five ot more of thei Wall bel far ſatisfied of the Pfo-- 
_ bability of any ſuch Propoſal, as to think it Proper to make Ex- 
perimoit thetes?, or of the Utifity of en Diftevery' of I. 
Provement, as to think the fame deſerving of Reward, inep 
hall certify the Tame untler thelt Hands and Seals to the Come 
miſſioners of the Navy for the Lime Veils together with the” 
Names of the Perſon or Perſons whe ſhall be the Author er 
Authors of ſich Propoſal or Propoſals; or who ſhall niake heli - 
 Difcnvery or Diſtoveries, Improvement or Improvèments; ant; 
upon producing ſuch Certificate, the ſaid, Oammiſſioners of the 
Navy are hereby authorized and tequited to make oute Bill or. 
' Bills for any ſueh Sum or Sufis of Money, not excceding in the 
Whole the Sum of Five thouſand Pounds, as the ſaid Commif- 
ſidners for the Diſcove the ſaid Longitude, or any Five or 
more of them, ſhall b for e any Experiments, 
or for giving any Reward or Rewards, Sum or Sums of Money, 
to ſuch Perfor or Perſons as ſhall improve the ſaid Lunar Tables, 
or ſhall make any Diſcovery or Diſcoveries; Improvement o 
| Improvements uſefuł to Navigation, in purfuanee of this Akt, 
of any of the ſuid Acts herein before · mehtigned: payable by the 
FTreafurer ef the Navy; which Sum or Sims of Money the Trea- 
ſurer of tlie Navy for the Time being is hereby authorized and 
__r&uired to pay immediately tothe Perſon or Perfons mentioned 
in the ſaid Certificate orCerfificates, out of any Money that ſhall 
be in his theſaid Freafurer's Hands N for the Uſe of the 
Navy: Provided always, That if any ſuch Reward or Sum of 
Money ſhall exceed tlie Sum of nd Pounds; then, 


"> $5 


n 


and in that Caſe, the ſame ſhall be certified under the Hands 
and Seals ef the major Part of the ſaid Commiſſioners for the 
Diſcovery of the faid Longitude. 7 = 


LY ahi: e Nin Ms bt by: As 
of Parliament for the 8 of * 
Longitude at Sea, and for examining, try- 
ing, and judging of all Propoſals, Experi- 

4 9 and N eng ee to. ue 

ee. 


f 4 HEREAS we — 3 1 proper 5 te 
| y compute Nautical Almanacs and Aftronomical 
9 ſor the Vears 1771 and 1772, Which will 
reatly contribute to make the Lunar Tables conſtructed 
y the late Profeſſor Mayer of Gottingen (which you 
Have already printed with our Authority more generally 
uſeful; and whereas we think fit to employ you to print the 
ſaid Nautical Almanacs. and Aſtronoinical Ephemerides: 
Me do therefore, in purſuance of the Power veſted in us by 
Act of Parliament, hereby licenſe, authorize, and impower 
you to caule-the ſame to be printed, together with ſuch 
other uſeful Tables for facilitat the Method of diſcover. - 
ing the Longitude at Sea, as ſhall have been conſtructed 
under our Direction, and will be delivered to you by the 
Reverend Mr. Nevit MasKELYNE, his Majeſty's | 
Aftronomer Royal at Greenwich; and for ſo doing this ſhall 
4 bp 3 ſufficient Warrant. Given under our Re and 


eals thi 18th of une 176 Ng 4 
yt 2 1 5 Ep. Hawzt 0 4.8.) 
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Fr lbs - %%% ̃ ß 
VVV . 1.8.) 
JJ Þ Hornenvws. (1.8) 
To Men. . „ N. 9 ; 
"RiCHaRpsoN and A. SHEPHERD (L.S,) 
SAMUEL , (ES): 
Printers in $a/z/bury- + G. B.Ropney (L. S.) 

4 95 ag IT T. SALUSBURY(L.S.) 
5 GREY COOPER (L. S.) 

. . T. BRA DSHAW (L. S.) 

. ee e e (L. S.) 


Jens haaren, _—_ . 
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By the Com ei 18 Pötate l v3 Aa. 
F Demons for the e the 
Longitude at Sea, and for examining, try- 
in and judging of all Propoſals, Experi- 
nr ts, and Im e os, 7 to the | 
„ . 


7 HEREAS x we thing fit to * you to Fes; 
and vend, and to cauſe to be publiſhed and vended, 
the Nautical Almanacs and Aſtronomical Ephemerides for 
the Veats 1 77¹ and 1772, together with other uſeful Tables 
(conſtructed under our Direction) for facilitating the Method 

of diſcovering the Longitude at Sea, which wal be printed. 

by Meſſieurs RICHARDSON and CLARK of Saliſbury-_ 
court, Fleet-ftreet : We do therefore, in purſuance of the 
Power veſted in us by Act of Parliament, hereby licenſe, | 
authorize, and impower you to publiſh and vend, and to. 
cauſe to be publiſhed and vended, the faid Na Al- 
manacs and Aſtronomical Ephemerides, to together with the- 
other uſeful Tables above-mentioned. | For which this. 
ſhall be your ſufficient Warrant, Given under our Legs ; 
5m” POE Ti 18th of 3 79: NE 5 
Ed, HAWKE, (. S.] 
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een in bes EIT: ACSHEPHERD (L.S;) 
- T.HoxnsBy IL. S. 
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L. S.) 
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GREY Coo PER 


T. Sarussuükx 
T. BRADSHA | 


Pn. SrETHENS (ES; 
By Command of the e Commiionrs 5 


„ Jons IBBET SON, Secretary, | 


2 A 88 was all Elders to the like Effect to Meſſ. ö 5 
2 Mouxr and e Pack, Sta» 
Wonen on Ti er- bill. 
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1E. C ioners of Longitude, in pur- 

? 2 — 8 ; 5 : 


- ſuance of the Powers veſted in them by 
AR of Parliament, preſent the Publick vin 
the Navticar ArManac and ASTRONOMICAL 
ErREMERIS for the Year 1772, being the 
Sixth Impreſſion, to be continued anmvally; a 
Work which muſt greatly contribute to the Im- 
provement e ,  Geographyy a Na- 
vigation. This Erxemeris contains every Thing 
 elſfential to general Ule that is to be found in 
any Ephemeris hitherto publiſhed, with many 
other uſeful and. mtereſting Particulars never yet 


BE . 


| offered to the Publick in any Work of this Kind: 
The Tables of the Moon had been brought by the 


late Profeſſor Marx of Gottingen to a ſufficient. 
Exactneſs to determine the Longitude at Sea, within 
2 Degree, as appeared by the Trials of ſeveral 
Perſons who made Uſe of them. The Difficulty- 
and Length of the neceſſary Calculations ſeemed 
_ "the only Obſtacles to hinder them from becoming 
of general Uſe :. To remove which this EphE- 
MER1S was made; the Mariner being hereby re- 
lieved from the Neceſſity of calculating the Moon's 
Place from the Tables, and afterwards computing 
the Diſtance to Seconds by Logarithms, which 
. are the principal and only very delicate Part of the 
Calculus ; fo that the finding the Longitude by 
the Help of the Eryemeris is now in a Manner 
reduced to the Computation of the Time, an Ope- 
ration equal to that of an Azimuth, and the Cor- - 
_ ._  reftionof the Diſtance on account of Refraction and 
Parallax, which is alſo rendered very eaſy by either 
of the Two Methods invented by Mr. Lyoxs and 
Mr. DoxTHoRNe, and publiſned among the Tables 


+» 


4+; gs „ 1 


PRE A cs. 01 


a : * 10 uſed With 5 S on by | 
either of the Two Merhods annexed to this EPE. 
MER Is; being both Improvements of the Merhod 


which 1 3 Publiſhed in the Baron 
MarNzR's Guipe and Pa1r0SOPRICAL. Trans- 


_ ACTIONS, the Firſt by In ind the Second 13 
My, GR Wrrenzrr. 1950 . 
"By Deſire of the Comte r on gituds, 1 


drew up the Explanation and Uſe of the Articles. 
contained in the EyHEMERIS, and the Inſtrückions, 
with Examples, for finding the Longitude at Sed 
by the Help of the ſame. _ Falls collected and cal. 
culated, the Sixteen Eirſt Pages of Tables requiſite to 
be uſech with the Exnnhf RI, and computed che 
Table of progortional Logarithms, which ſeemed to 
5 maghiohnely neceſſary, to clear this Method of an 
| 1 As ty; and added Explanations of alt 
the Table, and.s .orrection, p. 49 and 50, which. 
5 d. by the Curious to the Effect of _ 
Ret 76 .on the Moon's Diſtance from a. Star, = 
found 88 Lyons, or any, other Method,, 0 
” are : IT 


the Barometer and Thermometer. 
All. rl Ie of the „ relating 
to the Sun. and Moon were made from Mr. Mayer's. 
laſt manuſcript Tables, received by the Board of 
Longitude. after, his Deceaſe, which have been 
printed under my Inſpection, and publiſhed 
9 The Calculations of the Planets were 
4 2 Dr. HalLEx's Tables; and thoſe of 
ſes, of Jupiter's 5 Satellites from the Tables. 
NARGENTIN, . publiſhed. by M. DE IA 
5 in 17 fg, except thoſe of the Fourth'Satel-* 
| 18 which were calculated from the Tables of the 
55 = fame 5 


PREFACE... 


16 further improyed by Mr. WARGENTINg, 3 
publiſhed alſo by M. Ds La Laxbx in the Coy- 
| NOISSANCE DES MovuyzMsnTs CaLESTES of 1708; oy 


N 


All the Articles of the Erpnrmeats were com- Z 
puted by Two ſeparate Perſons, and examined by 
a Third, except the Moon's Longitude, Latitude, 

ht Aſcenſion, Declination, Semidiameter, and 
Parallax, which, for Noon, were computed by One 
Perſon, and for Midnight by another, and che | 
Truth of theſe Calculations aſcertained by means 
of Differences, Which, for the Moon's Longitude, 
were carried as far as the Fourth R wo 


The Latitude and longitude” of nue Lb * 
PornT, having never been determined by aſtroo- 
mical Obſervations made on the Spot or very near 
it, remained in ſome Degree uncertain. I had at- 
tempted, in my BzxiTisn MarinzR's Gurpz, to 
deduce its Longitude, by comparing its Poſition 
with LesxearD in Cox NwWALLT by the Help of 
ſuch Maps as I had at hand, the Longitude f 
that Place being determined from the Obſervation 
of the Tranſit of Venvs in 1761, obſerved there 
by the Rev'd Mr. Harpon : But, the Diſtance 
being confiderable, and having no Reaſon to 
think the Maps I uſed were to be much depended 
on, I only flattered myſelf that I had reduced the 
Uncertainty about the true e on che 
LIZARD into ſmaller Limits. FFV 


The Longitude, thus TEE was 59. RO! weſt 
of GREENWICH, or 24“ greater than che common 
Account; and, efteeming it moſt certain of this” 


two, 1 made uſe oF. it for comparing with the 
Fe „„ 


PET TY 


Lot gitudes which 1 inferred from my Obſervations 
of Diſtances of the Moon from ſeveral fixed Star, 
with Haprey's Quadrant, near or in Sight of hy 
SciLLy. and Lizard Lights, in my Voyage from 
ST. HELENA in 1762, altho* it made the greateſt | 
Error, in the Longitude deduced from my Obſer- 
vations appear more by 24 than if I had uſed tne 
common Longitude of theſe Places; the grea: eſt 3 
Error by. the corrected Longitude. being 51, — 
which by the common Longitude would have. 
been only 2% But conſidering the Matter fince, 
and particularly that the Longitude obſerved was 
leſs than the corrected Longitude in Three Nights 
Obſervations, and agreed with it only in a Fourth, 
I could not help ſuſpecting that I might have deen 
led into a Miſtake in ſtating the Longitude of tbe 
Lizazp and SciLLy Illes too great from Mr. Hav- . 
pow's Obſervation, owing. to the Badneſs of the 
Maps which I made uſe of; and therefore wiſhed 
that ſome good aſtronomical Obſervations. might = 
be made at the D 4 dee [£3 e is og 
rrue Poſition. . rr tine ne. LY | 7 


The Board of 1 anne to e 5 
my Doubts, being ſenſible of the Importance of - 
determining the Poſition. of a. Place of ſo much 
Conſequence in the BRITISH Navigation, reſolved 
that the proper aſtronomical Obſervations bond 
be made at N L1zarD for that Purpoſe; and the 
late Tranſit of Venus appeared a convenient Op- 

. portunity, itſelf affording one of the beſt Means 2 
e the Longitude of Places, and tlie 
: - of the Sun, which was to happen the 
Morning after, affording another Means of de- 
ä rn * e le not Inferior to the 
dre „ 
g „ „* | Accordingly 
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an Mr. Na ey 


* late Dr. BR AL EV, and formerly is Rnftane 


ar the Royal Obſervatory, now Second Maſter at 
the Royal Academy at PoRTSMOUTH, was ap- 


Pointed to make theſe Obſervations. The Inftru- 
ments, which he Was provided with, were an 


Equal Altitu e and Tranſit Inſtrument in one, an 


Aſtronomical Quadrant, and a Reflecting Teleſ- 
cope of Two Feet Focus, all made by Mr, BIS p; 


and an Aſtronomical Clock, with a Gridiron 


Pendulum, made by Mr. Str row; and the Ob- 


ſervatory, in which they were placed, Was a 


wooden one, formerly erected at PoRTSMOUTH 


for Mr. Braviey's Uſe in making aftronomical 


15 Obſervations on account of the Trial of Mr. Han“ 


RISOoW's Watch, and was now removed the 


Lizard on tis Oceaſion M7 Order of the Lords 
by of the Admiralty. | 


Mr. e was e a in | he Courſe 


of 51 Days which he ſtafd at the LIZ Ax D; viz. 
from May 13th to Jury 3d, to make a great | 
many Obſervations ; viz. the Two Contacts of 
Venos at the Ingreſs; the Beginning and End of 
1 the Ecliple of the Sun ; Two Emerfions of the 
Firſt Satellite of Jup stet "One of the Second and 

5 One of the Third; KO Tg Tranfits of the Moon 


over the Meridian; 5 and Eleven Meridian Altitudes 
of the Moon; belides equal Altitudes for the 
Going of the Clock, and Meridian Altitudes of 


7 the Sun and fixed Stars. All which; by their 


Number and Exactneſs, are ſufficient do deterqine 
both the Larirude and Longitude of the Place; not 
only for its Uſe as a Headland, but perhaps nearer | 


than the Situations of many Places are known, 


where nomicak Obſervations have been ede 5 


1 PT 
P 
8 
> : 
4 8 \ 4 8 5 * 
f * 
* 25 2 
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Pp R E E A G& E. . | 
for- ſeveral Years. Mr. BRA Dr alſo made ſeve- 
ral curious Obſervations of the Depreſſion of the 
5 Horizon 6b a Sea at various Altitudes above its 


= ag Reſult. of las of the + ot Obſerva-. 
tions is here given, and the others ſhall be given at 
another Opportunity. 


5 37 Meridian 1 = . Sun 35 Pole 
deer hy: Latitude of the Place is 49". 87: 90 5 N. 


2 ranſi of Venus and Bebe of the Sun. 


Apparent 1 

„ . TOE, 7 1 
: June. mw 6. 500. 7 4 ern Cart af” Verne: 
very exact, the Eye being 

5 5 fixed on the Place. 

45 7. 8. 25 Internal Contact of Venus 
. doubtful to 4 or Gif, a Cloud 
having hid Venus ſo long, 
Andi at its going off, 2” after 
„ ae Time Rr gegnn. > Finns 
of Light appeared very di- 
. . ftin&t between the Circum- 
ferences of the Son oe 
einn 
oy 14. 54 Begin. of the Eclipſe 

„ EXE Bude © > 
19. 57-17 an IE ſame. 


These Obſervations were made TY the Ty wo- 
ker . an io OE I Payer 120. 
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REFS or. 
3 20, ME; Em. iſt Sat. of Jupiter. 
15 3 og had not been from 
under the Clouds 10” when 
5 he ſaw the Satellite, yet he 
Y reckons the Obſervation good. 
bose 15. 11. . Em. iſt Sat. of Jup. There 
woas a thin Haze about Ju- 


8 piter, but the 5 
CS © 5 Pretty good. | 


4 he ace Teleſcope, but with 1 Mag Glyn 


e of 100, was uſed for theſe Emerlins. 


"Comparing Ye above 8 with. my own 
made at GREEN wI C, making a ſmall Allowance | 


for the Difference of Parallax at GREEN WICH and 
the LIzAnb in the Tranſit of Venus, and in che 
Pifference of Brightneſs of the Teleſcopes i in the 


Emerſions of the 1{t Satellite; I find the Dif- 


ference of Meridians of Cubs wi and the Li- 
ARD by the external Contact of Venus 20% 63/0. of 


Time; by che internal Contact 21“. 1”. by the Firſt 
Emerſion 21“, %, and by, the Second Emerſion 


21“, 62“. Till I have Time to compare the other 
Obſervations, I ſhall take 21/. 0“ of Time = 52. 
15%. of the Equator for 'the Difference of Longi- 


tude of the LIZ ARD weſt of GREENwWICh, which 


agrees rh with the common Wera 


Since ding the above Inference I 1 con- 
ſulted MarTin's Map of Cornwall, ſaid to be 
very exact, and find 5 the Difference of Longi- 
* of 5 and 1 8 La, joe it Souls. be | 


Ry, 


z * Longityde - 


PR E F A c ES - 
> gitnde * the L1Zazp deduced from Me.Hiv- 
' pox's Obſervations in 1761, which agrees Three 
times nearer with my preſent Determination than 

with my former one in the BRITISH Mariners 
_ Gv1ye, which was affected by hy Ker 15 4 : 
os Map of CORrnwWaALL. MW 


- Before T Woelbäke, let me dr eel 2 f ah Eras” 
in the Longitude of the Cape Point or Promon- 
tory, as laid down in p. 157 of the Explanation of 
the Ephemeris, ariſing from a ſimilar Cauſe, the 
faults of bad Charts, By conſulting the Memoires 
of the Royal Academy of Sciences at Paris, for 
1751, I find the Abbe DE LA CartLE fays, that 
the Point of Land, which forms the Cape, pro- 
perly ſpeaking, is under the ſame Meridian with 


the CAE Town, and in Latitude 29/ South of it, as 


he has found by Obſervations made on Purpoſe, : 
Hence, with the Help of the Chart of the CaPE uU _ 
_ Goop Hope and the Places adjacent, ahnexed to 
the Obſervations of the Abbe DE LA Cal in 

the ſaid Memoires, I find the Latitude and Longi- 
| rude of the principal Points to be as follows. 


ee ee 4 South. „ 
Cape Town — — — —ʃ 33-55 | 18.23 
Cape Point . —| 3429 18,23 
Cape Falſe or Hanglip - - 34. 16 18. 44 } 
Falſe Bay — —_ — — —½4ʃ½ iꝛ 3410}, $3.7 
Saldanha Bay — — — — — - 33. 10 | 1 594 
Daſſen Hand — — — — 3 65 1 


Es 


— 


To 


1 
i 
| 
= 
' * 
| 
| 
bd 
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„„ Exgrace 


To this EentmenIs wel annexed the Eelipſes 


* the Third Satellite of Jupiter in the Years 1771 
and 1772, computed from the new Tables pub- 
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AsTRONOMTCAL and NAUTICAL EprtgMents, 
Tr may be proper firſt to premiſe; that all the Calculstions 
are made according to apparent Time by the Meridian of 
the Royal Obſervatory at Greenwich, They ate likewife 
adapted to apparent Noon, except where they are otherwiſe 
diſtinguihed, as the Eclipſes and Configurations of Jupiter's f 
Satellites, the Moon's Places, c, computed for idnight, 
and the Diftances of the Moon from the Sun and Stars for 
every third Hour; which are all computed to the apparent 


Apparent Time is that deduced immediately from the Sun; 
whether from the Oblervation of his paſſing the Meridian, from 

is Altitude obſerved ata Diſtance from the Meridian, or from 
his obſerved Rifing or Setting. This Time is different from # 
that ſhewn by Clocks and Watches well regulated at Land, 
which is called equated or mean Time. This will be ex- 
plained when we come to treat of the Equation of Time. _ 
The Day is here ſuppoſed, 5 the Method of Af 
tronomers, to begin at Noon or 12 Hours later than the 
civil Day of the Bo nation, and to be counted up to. 


* 


e Denomii 
24 Hours, or the ſucceeding Noon, when the next Day begins. 
Thus the Day of the Month. and the Hour of the Day are the 
ſame in this Method as in the civil Account at Noon, and 
from Noon till Midnight; oy from Midnight til _—_ * 


* ; 
# : * IB 


Ws» cc * 


1 
if 


differ ; bor whereas in the civil Account a freſh. D 


be 
Day is ſup 
begin at Midnight, and the Hours. to Lein * — 
Again, in this Method the Day is fill continued beyond Mid- 
night, and the Reckoning of the Hours is continued up to 24. 
Thus the Diſtances put down to January 10, 15 Hours, belong 
to January 11 at Three in the Morning by civil Reckoning. 
There are 12 Pages for every Month. The firſt Column of 
the firſt Page of each Month contains the Day of the Month; 
tue Seeond, the Day of the Week expreſſed coneiſely by the 
initial Letter or Letters, Ju. ſtanding for Sunday, M. for 
Monday, Tu. for Tueſday, W. for Wedneſday, Th. for 
Thurſday, F. for Friday, and Sa. for Saturday: The third Co- 
lumn exhibits the Sundays and Feſtivals of the Church of Eng- 
land, and other remarkable Days: The laſt Column ſhews at, 
Top the Moon's Phaſes, or the Times of new and full Moon, 
and of the firſt and laſt Quarter, or two Quadratures with the 
Sun; Beneath, are contained miſcellaneous Phenomena, namee- | 
ty, Fclipſes of the Sun and Moon, and Occultations'of Planets 
or fixed Stars not leſs than the fourth Magnitude, by the Moon, 
_ a5 they ſhould happen at Greemvich by the Tables; the Con- 
Ee 1 the Moon withr all Stars not leſs than the fourtn 
Magnitude, which can be Occultations any where on the 
Globe, between the Latitudes of 60?, North and 409. South: 
The Conjunctions, Oppoſitions and Quadratures of the ſuperior. 
"Planets with the Sun; and the Conjunctions and greateſt Elon-, 
cations of the inferior Planets from the Sun, the Entrance of: 
tae Sun into the ſeveral Signs, and any other remarkable Phe». 
Omena. 3 5 75 A. | JFC 
1 The Stars are expreſſed by Bayers Characters of Reference. 
The Conjunction of the Moon or a Planet with a Star, is 
denoted by prefixing the Character of the Moon or Planet. 
to that of the Star, the Time of the Comjunction being 
placed immediately after. The Caſe is the {ame with Reſpect 
to the Occultation of a Star or Planet by the Moon, only this is 
further diſtinguiſhed by the Addition of Im. or Immerſion, to 
: ſignify the Diſappearance behind the Moon; and Em. or Eier- 
ion, to ſigniſy the Re-appearance of the fame, Thus 94 1 wo 
15. ga“, ligulſies that the Moon will be in Conjunction with , 
the Star d on the Eighth Bay at 16. eee . 


Patallax: And 10d. „ II Imm. gf 14. Em, 10. 23) figni- 
bees that the Moon will eclipſe 3 Ion the 10th, Day, the 
Immerſſon being at 9h 14%, and at 10. 2¼ apparent Time 
at Greennien ae ,,, Feve—roig Me 


—— 


* 


Wet? 


* * 
5 


s fet down are thoſe only viſible at Greet 


4 


wick; and the Circumſtances will not differ very wWidely in 


moſt Parts of the Kingdom; but in very diſtant Places tie, 
will differ very much, qwing to the Change of ie Mocns 


"#8. 


be ſaid of Eclipſes of the Sn: 


- 5 " 5 


= * 5 5 


Parallax, or it may become no Occultation at all: The like 
Wy Ot £414 ! 


Eclipfes of the Sun, and Occiltations' of fixed Stars by the ' 
Moon, if obferved in Places whoſe Latitude and Longitude” 


are well determined, may be applied to the Correction bf _ 
the lunar Tables; but if made in Places whoſe Latitude” only» 


is well known, may be applied to the Determination cf ie 
Longitude of the Place; but for this Purpoſe an-accurate Cu; 


culation muſt be made of the Mpon's Parallaxes in Longitude 


and Latitude, which makes this Method of ſettling the Longi- 


tudes of Places, though a very accutate'6ie, "eſs camvenient 


- + 


in Uſe for Perfons not much verſed in aſtronomical Chlogtans 
of : ö ; F „Ü ve SA] „%%Üͤ;—;V; N ' 5 $8. 4 . 8 — 5 
tions. However, this güght not to diſcourage Travellers or? _ 


3 


Mariners from e to make theſe Obſervattons as 
1 


often and as carefully as po 


has not been at al or but indifferently determined; ſinee th 6 : 
neceffary Calculations may be made at any Time afterwards by / 


as carefully as poſſible, when they ſhalt happen to 
be at any Place whoſe Longitude they have Reaſon to think 


themſelves, at leiſure, or referred to the Skill of Aftronomers 2 
and Mathematiclavs. * 5 x . | „„ wow” awdcy f 105 


Eclipfes of the Moon are not Iiable to this Inconvenience; 


the Longitude of any Place, where an Eclipſe has been ob. 


ſerved 1 being deduced immediately by taking the Difference 
of the Time "of the Obſervation and that {ct down in the 


Ephemeris, and converting it into Degrees, at the Rate of 


15 to One Hour, 5c. or more briefly by Table Pages 6. 7, 8 


the Tables requiſite” to be uſed with the Ephemeris. - But 
as Zhe Begg or Ending of an Eclipfe of the Moon cannot 
be generally obſerved nea ctimes 
Two or Three Minutes of Time, the ya dig Places can- 
not be © certainly determined by this 
Obſervation. of the Beginning or End nearer than Degree. 


It is unneceflary to mention that even'this Point of Exattneſs: | 


ly obferved nearer than One Minute, and ſometimes 


9 


Hethod from a ſingle 5 


will often be of great Service. ” If both'the Beginning aud 


End of the np e be obſeryed, à conſiderably greater: Be- 


gree of Exactneis will be ate. 


Ihe Conjunctions of the Moon with the Planets, or fixeds 
Stars not leſs than the fourth Magnitude, which may prove 
Occultations in ſome inhabited Parts of the Globe, are evi- 
&n1ly defigned'to inftruct Mariners or Travellers to lock on 
WO Us frequently 


e 


« 


frequent for fuch- Obſc ations; which. £ ha ta 
a prove Occultations,. and are carefully eee e 8 
certain Means of ain the Longitude cf the Pl; ace of. 

Obleryation. | ES Ws | "7 = 

; EE The Days of the 2pp tions, Quadratures,” 22 ot the Pla- > 

BD naets with Reſpect to the Sun, are Times at Shieh they ought... | 

1 to be obſerved in fixed Obſervatories, fc ok he Elements | 
1 of their Orbits by a. Series of ſeveral ſervations,” I 175 
The Two- firſt Cane of the Secon 1 85 of the Month | 
ntain the Daz ef the Month and Week: 2: before; next 

ow the Suns Longitude, right Aſc nhon in Time, Decli- - 4 
zation, and the EQ! of e ith: the N from | 1 


to Day. R BY 
Aue Longitude of the 8 k dt : of in moſt of the. 
PRs Calculations , of the . 8 and may ſerve , 5 
either to verify them, or to make other Calcula- | 
tions at a different Time of the Day. S Jy i ſerve. 
with the Help of the ie Diſtance 
2 the. Moon from the Sun at any. 17605 independent A the 
iſtances contained in the Four laſt Pages of the Mon. b. To. : 
find the Sun's Longitude at any Time different from Noon, | 
Froportion muſt be made agcording to its daily Increaſe -_ 
Saying. as 245. is to the Hour from Noon reckoned b y. the Me- | 
Tidian of Greenwich, ſo is the daily Variation of he Sun 8, 
Longitude, to a fongth Number; which added to the Sun's 
Longitude at the | preceding N oon: gives the true Lengitude 
at the given Limes {cr 
If the Time given be that. of a "Meridian, different from, 
Greenwich, it mutt be firſt reduced thereto, by ins or 
{ubſtraQting the Difference of Longitude turned into Time (at 
the Rate of One Hour to 19, and One Minute of Time to 
+5 Minutes, or mote briefly. by Pages 6... and 8, of the. re- 
quiſite Tables) according as the Face is to the Weſt or to 
tbe Eaſt of Greenwich. Example: Suppoſe any one ſhoulk * 
want to know the Sun's Longitude Jnopary 19, 1767, at 4, 
95 being in 210 15/. Longitude, Eaſt of Greenwich. The 
ference of Longitude 1 into Nane by Table oy A 
is. 1d, 25/. Which ſubtracted from 40. 36% becauſe the 5 
is Faſt of Groenprighe leaves zu. 10%, for. the Time reduced to 
the Meridian of Greenwich. The Sun's Longitude the 7 
ceding Noon is, 9, 295. 18/., 2. and the 6 Noon is, 
105 Of. 19“ 4% the Difference i is, 18. 1“. 2//, or 61/.2//, the daily. 
; Variation. Then ſay, as 24% is to 35. 100, ſois61/ 2/1 to 8.3 
wich — 10 929 185 200 yp Suns e on An 
dur * ng 


Ein 


9 


1 
ER 
£ . 


* 


We s; % G 2 * 4 ; ; 
* ; ; 
1 7 — . 7 ; 85 2 
— 92 N I - 5 q 
k 1 5 ** 49 * 
Y £ a *. Fi 


” preceding Noon, pin of. 29%.26'.. 5 fe the N at. 


the Time given. In like Manner any other of the following 
kticles is to be found by the Help of the Ephlemeris 


The Sun's Ecngitude feryes alſo to compute the Aberration© 
of the fixed Stars and Planets. On 8 hey 
The Sun's right Afcentfion in Time is ufeful to the pracki-⸗ 
cal , Aftronomer” in regular Obfervatoties, who "adjults is 
"tocks by fidereil Time; It is alfo uſeful to him for convert- | = 


in 


7 
« 


ig pony be on Tins 
oon, together with 


| Jupiter's Satellites, in order to know at what Time it may. 
be expeRted to happen by his Clocks: For this Purpoſe, the 
Sing riglit Aſcenſion at the preceding Noon, togethe | 
the Increaſe of right Aſcenſion from Noon, muſtbe added” to 
the apparent Time of the Phanomenan fet down in the Ephe 
n ũ RF: 7: IF 12985. WEINS.S = FEAT 10 


"The Sun's right Aſcenfion in Time ferves alld to compute * 
the «wa Time of a known Star's paſſing” the Meridian: Þ 
Thus. fubſtract the Sun's right Aſcenfion in Time at Noon 
from tlie Star's right Aſcenſion in Time, the Remainder is 
the apparent Time of the Star's paſſing the Meridian'nearly ;* 
from-which the proportional Part of the daily Increaſe of 
the Sun's right At t Time from Noon. 


the. Aſcenſion for this apparei 
| ns I og A cle correct Time of the Star's paſſing” 
the Ve J 


< ** 2 2 
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Eridian. 
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Hence the apparent Time may be found from an obſerved” 
Altitude of a known. fixed Star, ſuppoſe one contained Page” | 
Sy 


12'or 14 of the requifite Tables; a5 will be explained ye? 
7. . ̃ , af HET SIVE STI 
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Ik be Sun's right Aſcention in Time is alſc ufeful for come 
puting the Time of the Moon and Planets paffing tie Meri 
dian, as will be fhewn under their proper Articks. 
Tue Sans Declination, is neceſſary to find the Latitude, 
whether at Sea or Land, tom the Meridian Altitude obſerved ;* 
obferved with the Interval of Time. meafured by a Wach; 
it ſerves, for computing the Sun's Azimuth, "having his Alti-" 
tude and the Latitude of the Place gen, in order to find the 
Variation of the Compaſs; it is required jointly with the La- 
titude of the Place and the Sun's horary Angle to compute his. 
Altitude, if neglected to be obſerved at the Time of taking me 
Moons Diſtance from the Sun for finding the Longitude, Being 
uſeful to facilitate the Calculation of the Tao of Refraction nd 
Parallax upon the Diſtance; it is alfo neceffary to calculate the 
eee 
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from the Meridian, the Latitude being given; or to compute . 
the Time of the Sun's Setting or Riſing ; which, though a.1 


accurate Method than the former of obtaining the Time, may 
yet be uſeful when that cannot be had. For any of theſe Pur. 


poſes, the Sun's Declination mult be found to the Time given 

nearly reduced to. the Meridian of Greenwich, making. Pro- 
ortion according to the daily Increaſe or Decreaſe, in like 
lanner as was Jhewn with Reſpect to the Sun's Longitude, __. 
The Equation.of Time is a Corre&ion, which added to or | 
| ſubſtraged from the apparent Time (according tg its Title at 
the Top of the Column). gives equated or mean Lime, or that 
wi odd, be There by © a Ohh be WR Ag. 
parent Time is that which takes its Beginning from the Paſſage _. 
of the Sun's Centre over the Meridian of any Place; and had 
the Sun no Motion in the Ecliptic, or was his Motion teduced 
to tne Equator.or in right Aſcenſion uniform, he would always 
return to the Meridian after equal Interyals of. Time. But bs 5 
apparent Motien in the Ecliptic being continually, varying, 
and his Motion in right Aſcenſion being. rendered further un- 
equal ou Accgunt ? the Obliquity ot the Ecliptic - to the _ 
Equator, from. theſe, Cauſes it ares at the Intervals of his 
Return to the Meridian become unequal, and the Sun will gra 
dually come too flow or too ſoon to the Meridian for n 
OR NE Ye Tuch, as that of Clocks aud Watches ought © 


"This Retardation or Acceleration & the” Sun's coniing te 
the Meridian is called the Equation of Time, and is'contained © _ 
in the laſt Columy;but One of Page zd; and when, applied © 
according 10 its Title to the Apparent Time, or that 5 ed. 
immediately from the Sun, gives the mean. or equated Time, 
whence... the, Error, of a Clock or Watch may be. OY 
and, if required, it may be correted, ft. 

Tf it, is propaſed-to- convert wean "Time into apparent. 
this is done by 2 contrary Proceſs, "by applyirg the 2 855 5 
of, Time to the mean I ime given, with, its Title or Sign 


changed; ai. ſublirading inftead of adding, and adding in- 
ſtead of, EIN: ITO PT + gon, DP OIETIs I" 97 
The Equation of Time being ſet down in the Ephemeris 
for the Noon at Greenwich, Proportion muſt be made accord. 
ing to the daily Ditference, to find What it ſhould be at wy 5 
given, Lime reduced to the ſame Meridian, as in the preced- 
ing Articles. The lait Cohunn of this Page, containing the 


daily Differences of the Equation, is deſigned for Wachen 


* 


e 


t 3 


As oſten at it may be required to make any. Caleulationg 


rom aſtronomical Tables, and the Time given be apparent 
Time; it is neceſſary firſt. to apply the Equation of Time 


thereto to convert it into mean Time, the Tables being dif- 


poſed according io mean Motions, Thus the Articles con- 
tained. in the Ephemeris anſwering to Noon were computed 
to ob. increaſed, or 24 Hours diminiſhed, by: the Equation of 
Time: And the Moon's Places ſet dawn fer Midnight were 
computed to 125, increaſed or diminithed by the Equation of 


What has been. ſhewn concerning, the Equation of Time 


chiefly reſpects the Aſtronomer, tlie Mariner having little 
to do with it in computin e the Moon's 
Diſtances from the Sun and Stars ob | > 
Help of the Ephemeris, all the Calculations thereof being ad- 
apted to apparent Time, the ſame Which he will obtain by, 
C0 mr be piers 5 


. ky ey - * 


equivalent Principles ſhould be brought into Uſe at Sea, the 
apparent Time deduced. from an Altitude of the Sun muff de 


corrected by the Equation. of Time, and the mean Time 


found compared with. that ſhewn by the Watch, the Difle-; 


rence will be the Longitude in Time from the Meridian 


4 1 -” 4.” 4 - * 34 


vhich the Watch v | 
can be depended upon. 


* 8 


The Equation of Time was computed. for the Ephemeris of 
1767 from the Table, Page zd of Mayer's: 3 but n 


Account of that Table being made only to the neareſt Second 
without Decimals, and the Neglect of the ſmall Equations of 


the Sun, the Calculations of that Article in the Year 1767, 


cannot always be depended upon nearer than Two Seconds. 
For the Year 1768 and the following Years it will be com- 
puted in the ſtrict, Manner explained in my Remarks upon 
that Subject, in the Philoſ. Tranſact. Vol. liv. P. 342 for the 
Year 1764; namely, by taking the Difference of the Suns 
true right Aſcenſion, and ude: 
the Equation of the Equinoxes in right Aſcenſion, and turn 


ing it into Time at tlie Rate of 1. to 15/. Ge. I he Equa-., 
tion of Time will be additive or ſubſtractive as the Sun's. true 


right Aſcenſion is greater or leſs than his mean Longitude. - 


The Semidiameter of the Sun, Page zd, is. necellary to te- 


duce the obſerved Altitude of his upper or lower Limb to that 
er er 


ervec at Sea with tue 


But if Watches made upon Mr. John Harriſon's or other 


as ſet; as near as the Gaing of the Watch/ 


cention, and his mean Longitude: corrected; by 
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| & the Centre; alſo to reduce the obſerved Diſtance of the 
Moon's neareft Limb from the Sun's'neareft Limb to the Diſ- | 


tance of the Centres. It is alſo uſeful to Aftronomers to 
verify or aſcertain the Exactneſs of the Scale of their Micro- 


meters, by Comparifon with the Meafure of the Sun's hori- 


_  zontal Diameter, This Practice is particularly ufeful in folar 


| Felipfes, when the Diftance of the Cufps or the Verſe Sine 


of the uneclipſed Part has beth meafured with the Micro- 


meter. The Semidiameters of the Sun in Mayer's, Tables, on 


which all the Calculations reſpecting the Sun and Moon are 
made, ſuppoſe the Semidiameter at the mean Diftance to be 
162% 8. which Mr. Mayer ſays he deduced from above i 30 
Obſervations taken with his Six Foot mural Quadrant, which 


ſeemed to him not ill adapted to the Purpoſe. It may not 


be amiſs to take this Opportunity to remark that the Qua- 
' drant Here mentioned was given to the Univerſity of Gottin- 


"the Model of the Eight Foot mural Arch, which he finiſhed 


Six Foot mural Arch, from the Vear 1736, to the Time of 


his Neceaſe; with it he ſettled the mean Obliquity of the 
won to the Beginning of the Year 1756, at 239. 28. 16/7. 


which Dr. Bradley ſettled by his Obſervations made in the 
_ Years 1750 and 1751, at 239.28". 18”, The Difference is 


; = an, 0 to what ought to ariſe from the gradual Diminution 


"the Obliquity of the Ecliptic at the Rate of about 1 a Se- 
cond in a Year, The fame Inſtrument he alſo uſed in fettlin 
the Elements of his ſolar Tables; and it is moſt probable that 
with the fame he ſettled his Table of Refractions at the End 
of his ſolar Tables; the Agreement of this Table with Dr. 

_ Bradley's, fee Page 2d of requiſite Tables, (being both ſuited ' 


7 


to the ſame Temperature of 5 ſo great, that they ſeem 


rather like One and the ſame than Two different Tables. 
The Time of the Sun's Semidiameter paſſing the Meridian, 


ſerves to reduce an Obſeryation of a Tranſit 8 or 


entre, when 


— 


ſubſequent Limb over the Meridian to that of the 
only Ae obſerved. It ſignifies a Portion of apparent Time, 

or even mean. Time, the Difœrence being 1 inſenfible 
upon fo fmall an Interval. It is found thus: Increaſe the Sun's Se- 
midiameter in the Ratio of the Coſine of his Declination te the 


"Radius, tofind his Semidiameter in right Aſcenſion, which turned, 


Into Tune at the Rate of 1, to 15% and 1, to 159. BY the 
5 5 e ime 


# 


e Sun's Se- 


gen 75 his late Majefty; and was made by Mr. John Bird after 


for the Reyal Obſervatory at Greenwich, and put up there in 
the Year 1750. Mr. Mayer made his Obſervations with his 


Time required. The Sun's Semidiameter in right Afcen6cin 
18 readily. found by adding the Log. Coſine of his Declina- 
tion to dhe dogiltte Loparinen of his Semidiameter, the Suni 
is the logiftic Logarithm of his Semidiameter in right Afcen- 
fion ; which divided by 15 gives the Time of his Semidiametet 
paſſing the Meridian. If the Clock by which the Obſervation 
is made be regulated according to fidereal Time, this Quantity 
muſt be increaſed in the Ratio of 365 to 366, if great Preci- 
%% ( | RET 

From the Time of the Sun's Semidiameter paſſing the Meri- 
dian may be alſo found the Time of its paſſing the horizontal 
or vertical Wire of a Quadrant or Sextant, which. on ſome 
. Occaſions may have its Uſe.— The hourly Motion of the 
Sun is uſeful in computing ſolar and lunar Eclipſes; alſo in 
correcting the afſumed 3 of the Ship, in order to 
find the Time from an Obſervation of the Diſtance of the 

Moon from the Sun, independant of the Diftances contained 

in the nautical Ephemeris; See Btitiſh Mariners Guide, Page 

49, and Table at the End of the ſame, Page 25; which is 

alſo copied at Page 14 of requiſite Tables: The Logarithm 

| of the Sun's Diſtance is uſeful in the Calculation of the 
Places of the Planets and Comets. The Place of the Moon's 

Node fignifies its mean Longitude; and is neceſſary for find- 
ing the Equation of the equinoctial Points both in Longitude 
and right Aſcenſion, the Equation of the Obliquity of © BE} 
Ecliptic, and the Deviations of the fixed Stars in right Af- 
cenſion and Declinatin. N . 
The Eclipſes of Jupiter's Satellites are well known to afford 
the readieſt, and for general Practice the beſt Method of 
ſettling the Longitudes of Places at Land ; and it is by their 
Means principally-that Geography has been ſo much fred . 
within a Century paſt, and the Poſition of the moſt diſtant 
Places determined to equal Accuracy with the neareſt. It was 
| hoped that ſome Means might be found of uſing proper Tele- 
ſcopes on Shipboard to obſerve theſe Eclipſes, and could this 
be effected, it would be of great Service in aſcertaining the 
Longitude of a Ship from Time to Time, In my Voyage to 

Barbadoes under the Direction of the Commiſſioners of Lon- 
gitude, I made a full Trial of the late Mr. Irwin's Marine 
Chair propoſed for this Purpoſe, but found it totally imprac- 
ticable to derive any Advantage from the Uſe of it; and, 
confidering the great Power requiſite in a Teleſcope for-mak- 
ing theſe Obſervations well, and the Violence as well as 

: > Irregularities 
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ters Satellites, are common reſractin 


Irregularities of the Motion of a Ship, I. am afraid the 
complete Management of a Teleſcope on Shipboard will al- 
ways remain among the Deſiderata. However, I would not 
be underſtood to mean to diſcourage any Attempt founded 
upon good Principles to get over this Difficulty.  * 1 

The Teleſcopes proper for obſerving the Eclipſes of Jupi- 
Feiebopes, from 15 to 

20 Feet, reflecting Teleſcopes of 18 Inches or Two Feet, and 
Teleſcopes of Mz. Dollond's Conſtruction with Two Object 
Glaſſes from Five to 10 Feet; or, which are ſtill more con- 
venient, thoſe of 35? Feet, which he has lately found a Method 
of conſtructing with Three Object Glaſſes, which are as mana- 
geable as reflecting Teleſcopes, and perform - much as thoſe 
which he makes of 10 Feet with Two Object Glaſſes. 
Ihe Eclipſes of Jupiter's Satellites are obſerved by Aſtrono- 
mers at Land, as well in order tos provide Materials for 
improving the Theories and Tables of their Motions, as for 
the ſake of Compariſon with the correſponding Obſervations 
which may be made by Perſons in different Parts of the Globe, 
whereby the Longitude of ſuch Places will be accurately af- 
*certained. Tt is indeed to be lamented that Perſons who viſit 
_ diftant Countries are not more diligent to multiply Obſerva- 
tions of this Kind, for want of which, the Obſervations made 
by Aſtronomers on Shore loſe Half their Uſe, and the Improve- 
ment of Geography ſeems to be at a Stand. But it is to be 
| hoped that an Emulation will ſpring up among thoſe Who 
may have Opportunities of, rendering ſo uſeful a Service to 
the Public, to incite them to watch diligently for the Ocoa- 
ſions of obſerving theſe Eclipſes carefully, particularly of the 
Firſt and Second, which are moſt exact for the Purpoſe. The 
_ Eclipſes carefully calculated and ſet down in the Ephemeris, 
will ferve to advertiſe them and Obſervers in general of the 
Times when they ſhould attend to theſe Obfervations, The 
Perfon who fhall be under any Meridian different from Green- 
wich, muſt turn his Difference of Longitude into Time: See 


Table Page 6, 5, and 8, and add it to or ſubſtract it from : 


the Time of the Eclipſe ſet down in the Ephemeris, according 
as he is to the Eaft or Weſt of Greenwich, to find the apparent 
Time at which the Eclipſe will happen at his Meridian, 
nearly. He muſt further take care to regulate his Watch or 
Clock by apparent Time, or at leaſt to knew the Diterence, 
Mell in order to appriſe him of the Time to look 9 


uſes 38 * 
«a { 


* 


. 
the Eclipſe, as for aſcertaining the apparent Time exactly : 
at which he ſhall obſerve it. Equal Altitudes of the Sun or 
Stars taken with an aſtronomical . afford the beſt 
Means of regulating Clocks and Watches for occaſional Obſer-. 
vations; or they may be taken with a Hadley's Quadrant, 
by Reflection from a Baſon of Water or Quickſilver, or from 
the Horizon of the Sea, if the Obſerver has an pen Proſpect, 
and is not elevated above 5 or 600 Feet above the Level of 
the Sea. But, if Opportunity does not admit of taking equal 

Altitudes, the Time may be determined from One Altitude 
taken in any of the Methods above mentioned, at leaſt Two - 
or Three Points of the Compaſs diſtant from the Meridian, 
but the nearer to the Eaſt or Weſt the better, the Latitude 
of the Place deing known, or being found by Obſervations 

aof the Meridian Altitude of the Sun or Stars made on Purpoſe, 

It will be better to take ſeveral Altitudes-in order to take a 
Mean of the Reſults for greater Certainty. The Manner of 
computing the apparent Time from the Altitude of the Sun 
or a Star, will be obſerved when we come to treat of the 
Method of finding the Longitude by the Obſervations of the 


Diſtance of the Moon from the Sun and Stars by the Help of 
the Ephemeris. | ; 


The Obſerver, being in a Place whoſe Longitude is well 
known, ſhould be ſettled at his Teleſcope Three Minutes be- 
fore the expected Time of an Immerſion of the firſt Satellite; 
Six or Eight Minutes before that of the ſecond and third $2- 
tellites; and a Quarter of an Hour or more before that of the 
fourth Satellite ; chiefly on Account of the Uncertainty of their 
Theories; but, if the Longitude of the Place is very uncery 
tain, he muſt begin to look out for the Eclipſe proportions 
ably ſooner: Thus if the Longitude of the Place is uncertain 
to zo Degrees, anſwering to 12 Minutes of Time, he ought _ 
to fix himſelf to his Teleſcope 12 Minutes ſooner than is men- 
| tioned above. Nevertheleſs when he has obſerved One Ec- 
lipſe of any Satellite, and thereby found the Error of the 20 
Tables, he may allow the ſame Correctſon to the Calcula- =_ 
tions of the Ephemeris for ſeveral Months, which will advers - _—_— 
tiſe him very nearly. of the Time of expecting the Eclipſes of 
the ſame Satellite, and diſpenſe with his attending fo long, 
The Immerſions ſignify the Inſtant of the Diſappearance of 
the Satellite by entering into the Shadow cf Jupiter; and the 
Emerſions fignify the firit I of its Appearance at com- 


ing 
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ing out of the fame. They generally happen when the Sate! 
lite is at ſome Diſtance from the Body of Jupiter, except 
near the Oppoſition of Jupiter to the Sun, when the Satel. 
lite approaches nearer to his Bedy. Before the Oppoſition of 
Jupiter to the Sun the Immerſions and Emerfions happen 
on the Weſt Side of Jupiter, and after the Oppoſition on the 


Eaſt Side; but if an aſtronomical Teleſcope be uſed, which 


reverſes Objects, the Appearances will be directiy the con - 
trary. Before the Oppoſition, the Immerſions only of the 
Fiſt Satellite are viſible; and after the Oppoſition, the Emer- 

ſions only. The ſame is generally the Caſe with 1 5 ta 
the ſecond Satellite; both the Phænomena of the ſame Eclipſe 


are frequently obſerveable in the Two outer Satellites. The 


Ephemeris are thoſe viſible at Greenwich. e 


Io know if an Eclipſe will be viſible in any Place, find if 
e is 8e, or 100. above the Horizon of the Place, and the 
Sun as much below it. This may be done near enough by a 
celeſtial Globe: Otherwiſe, the Time of the Sun's Ri 15 and 
1 leml- 


Sting may be found for any Latitnde by a Table 


diurnal Arcs, contained in the popular Book called the Ma- 


Tiner's Compaſs ReRified, and many other Books; the Time 


_. of Jupiter's Rifing and Setting may alſo be found from the 
Time of his paſſing the Meridian and Declination ſet down 
in the Ephemeris, with the Help of the ſame Table of ſemi- 
diurnal Arcs; adding or ſubſtracting the ſemidiurnal Arc 
anſwering to the fame Declination of the Sun : Remembering 
always that if Jupiter's Declination and the Latitude of the 
Place are of the fame Denomination, the ſemidiurnal Arc 
will be more than Six Hours, and if they are of contrary De- 
. nominations, it will be lefs than Six Hours. 
The Immerſion or Emerfion of any Satellite being carefully 
pbſerved in any Place according to apparent Time, the Lon- 
3 from Greenwich is found immediately by taking the 
Difference of the Obſervation from the correſponding Time 
ſhewn in the Ephemeris, which muſt be turned into Degrees, 
Oc. by Table Page 5, 7, and 8; and will be Eaſt or Weſt ot 
Greenwich, as: the Time obſerved is more or lefs than that 
of the Ephemeris - 5 | 
Example: Suppoſe an Emerfion of the firſt Satellite ſhould _ 
be obſerved at the Cape of Good-Hope, May q, 1767, at 
Jes 3% 457), apparent Time: The Time by the Ephemeris | 
19 555 . 8 20 ET . ; being 


V 
being 99. 33). 12/. the Difference is 1k. 13. 33/7. whence by 
Table Page, 6, 5 and 8, the Longitude of the Cape ſhould 
be 189, 23/ 15//. Eaft of Greenwich, becauſe the Time ſup- 
ſed to be obſerved at the Cape is more than that of the 
Eee . 5 | | 
- m_ not be uſeleſs here to obſerve that the Longitude 
of the Cape of Good Hope 1b. 13/. 33//=189. 23/. 15%. ſet 
down in the Biitiſh Mariner's Guide, is that of the Town; the 
Latitude alſo belongs to the ſame; being both determined 
from the Obſervations of Meſſrs. Maſon and Dixon, who went 
thither under the Direction of the Royal Society, and obſerved 
the Tranſit of Venus in the Year 1761. Hence, by the Help of 
the Charts, I find the Longitude of the Cape Point or Pro- 
mentory 189, 45'. Eaſt of Greenwich, and its Latitude 
| 34% 30 S. the Longitude of Cape Falfo, 199, 15". E. and its 
titude 34®. 34/ S. If thefe Determinations of the Situa- 
tions of the Cape Point and Cape Falſo are in any reſpect 
- uncertain, it ariſes from the Imperfection of the Charts I 
was obliged to make uſe of, in reducing the Longitude and 
Latitude from the Cape Town to the Two mentioned Points: 
For from the near Agreement of the Abbee de la Caille's Obſer- 


- 


vations with thoſe cf Meſſrs. Maſon and Dixon, it is probable 
that the Situation of few Places is better determined than that 
of the Cape Town: But if any one has Poſſeſſion of any 
Manuſcript or printed Charts of theſe Parts that he thinks 
may be depended upon, or has any Opportunity of deter- 
mining the Pcints in Queſtion relatively to each other from 
the Compariſon of ſeveral Journal? of Ships, he may perhaps 
fix theſe Places with more Certainty than is here pretended _ 
to. „ | 9 
It is to be obſerved that a correſpondent Obſervation of an 
Eclipſe of a Satellite of Jupiter, made under a well known 
Meridian, is to be preferred to the Calculations of the Ephe- 
meris for comparing with an Obſervation made in a Meridian 
whoſe Longitude is required; but if no correſponding Obſer- 
vation can be obtained, as is frequently the Caſe, it will be 
beſt to find what Correction the Calculations of the Ephe- 
meris require by the neareſt Obſervations to the given Time 
that can be obtained; which Correction applied to the Cal- 
culation of the given Eclipſe in the Ephemeris, renders it 
almoſt equivalent to an actual Obſervation. „„ 
The Longitudes and Latitudes of the Planets, Page 4, 
ſerve to know where to look for them in the Heavens, and 
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when their Places m: x be conveniently ſettled by comparin 8 


them with fixed Stars by the Help of a Micrometer in a Tele- 


ſcope. . They alſo ſhew when they are in the moſt important 
Points of their Orbits, where it is moſt material to obſerve 
them. They alſo ſerve to enable Perſons leſs ſkilled to diſ- 
tinguiſh them from the fixed Stars. Their Declinations and 


apparent Time of paſſing the Meridian are particulary uſeful 


to Aſtronomers who are furniſhed with Quadrants and Tranſit + 

Inftruments well fixed in the Meridian, in ſetting their In- | 

ſtruments for obſerving their right Aſcenſions and Declinations. 
The apparent Time of a Planet's paſſing the Meridian may 

be computed thus; the Planet's right Aſcenſion being calcu- 


lated from its Longitude and Latitude, and turned into Time, 
ſubſtract the Sun's right Aſcenſion at Noon in Time from it, 


to find the Time of the Planet's paſſing the ae nmr 
> 


which call T; take the Difference of the © and Planets dai 
Variations in right Aſcenſion in Time; if the Planet is pro- 
reſfive in right Aſcenſion, or the Sum if it is retrograde, which, 

call X; then ſay, by the Rule of Proportion; 
As 24. X: T:: X: e and Th will be the correct Time 
of the Planet's paſſing the Meridian. The upper Signs are to 
be uſed both to X and e if the Planet's progreſſive Motion in 
right Aſcenſion be greater than that of the Sun; in any other 
Caſe the lower Signs are to be made uſe of. DT oe 
But perhaps it may be found more readily by continual 


Approximation as follows: Take the proportional Part of the 


Difference or Sum of the © and Planet's daily Motion in 
Tight Aſcenſion, anſwering to the Time of the Planet's paſſing 
the Meridian, found nearly, in Proportion to 24*. and take a 


further like proportional Part of this proportional Part; and 


Again of this laſt, and ſo on as far as is neceſſary. - The Sum 
0 


Sun, otherwiſe ſubſtracted, gives the apparent Time of the 
Planct's paſſing the Meridian. 7 = 


- 


Example: Let it be required to find the Time, of the 


Moon's paſſing the Meridian, July 1 1767. 
The Sun's right Aſcenſion in Time July ift is, Gh. 40/. 25/7, 


and July 2d, Cb. 44/. 33“. by the Ephemeris. Therefore his 


"daily Motion in right Aſcenſion is 47,8/7. The Moon's right 


Aſcenſion July tt at Noon by the Ephemeris, is 1599. 2/. an- 
ſwering to 10. 36/, 8“. of Time, and July 2d is, 1699.39. an- 


ficering 


all theſe proportional Parts added to the Time of the Pla-. 
net's paſſing the Meridian found nearly, if the Planet's pro 
reſſive Motion in right Aſcenſion is greater than that of the 


moe 


EL ror ok - 
1wering to 10b. 187, 36%, The Difference is, 42“. 28 . of Time, 
from which /. 8/. being ſubſtracted leaves 38/. 20%. Subſtract 
6h. 40/2 ¼. the Sun's right Aſcenſion July iſt, at Noon from 

10h. 36,8% the Moon's right Aſcenſion the ſame Noon, the 

Remainder zu. 5 5¼ 43 /, is the Approximate Time of the 
— Moon's paſſing the Meridian. The proportional Part of 387. 20% 
_ anſwering to this, is 6. 17 and the proportional Part of 6/. 177. 

is 9// ; therefore 6'. 17“ and / or &. 26// added to 3*. 5 50. 

450 give 46. 2/. %, the apparent Time cf the Moon's 

paſſing the Meridian. In the Ephemeris it is 4. 2/, It ma 


alſo be computed by taking the Difference of the Moon's 


_ right Aſcenſions at Noon and Midnight, but then half the _ 
Sun's daily Variation in right Aſcenſion muſt be made uſe of, 


and Proportion muſt be made for 12 inſtead of 24 Honts: 


And if the Moon paſſed the Meridian after Midnight, the 
| Sun's right Aſcenſion at Midnight muſt be uſed, which is a 
Mean between his right Aſcenſions on the preceding and ſub- 
ſequent Noon. For the Planet's, it will be ſufficient to take the 
firſt proportional Part only. | 
The Configurations of Jupiter's Satellites, Page 5, exhibit the 
apparent Poſitions of the Satellites with reſpect to each other, 
à d to Jupiter at ſuch an Hour of the Evening or Night as 
they are moſt likely to be obſerved, and ſerve to diftinguiſh 
the Satellites from one another. Jupiter is diſtinguiſhed by 
the Mark ©, and the Satellites by Points with Figures an- 
nenxed, the Figure 1 fignifying the firſt Satellite, 2 the ſecond 
Satellite, Scr. When the Satellite is approaching towards 
Jupiter, the Figure is put between Jupiter and the Point ; 
and when the Satellite is receding from Jupiter, the Figure is 
put on the other Side of the Point. The Satellites are in 
the ſuperior Parts of their Orbits, or furtheſt from the Earth, 
when they are marked to the right Hand or Weft of Jupi- 
ter approaching him; or to the left Hand or Eaſt of Jupiter 
receding from him; but are in the inferior Part of their Orbits, 
or neareſt to the Earth, when they are marked to the right 
Hand or Weft of Jupiter receding from him, or to the left or 
Eaſt of Jupiter approaching him. The Cypher o ſometimes 
annexed to the Figure of the Satellite towards the Margin, 
_ fignifies that it is inviſible on the Face of jupiter; and the 


black Mark @, ſignifies that it is inviſible, being eclipſed in 


* Jupiter's Shadow, or behind Jupiter, and eclipſed by his Body. 


The 7th and 5 following Pages of each Month contain the” 


| Moon's Place, and all the Circumſtances relating to her Mo- 


— 
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tions, and her Diſtances from the Sun and proper Stars, om 
which her Diſtance ſhould be obſerved for din _ 
' - tude at Sea, The Longitudes, Latitudes, and Declinations of 
the Moon, and Time of her paſſing the Meridian, afford the 
like Uſes with the ſame Circumſtances of the Planetary Mo- 


ng the Longi- 


tions, and many more beſides. For the ſake of greater Preci- 


ſion, the Moon's Longitnde, Latitude, Right Aſcenſion, Decli- 
nation, Semidiameter, horizontal Parallax, with its logiſtic 
or proportional „ are computed twice a Day, to Noon 
and Midnight, and may readily be inferred to any interme- 
_ diate Time with the greateſt Exactneſs. NED 


Example: Let it be required to find the Moon's Longitude 


and Latitude, c. July 15, 1767, at 16. 22/ 16//, Firſt to 
find the Longitude. Th 


e Moon's Longitude, July 16, at 12*, 
is 0®. 69. 400. 25/. and July 17 at Noon, os. 130. 47). 48”, 


the Difference 79. /. 23”. is the Moon's Motion in 12 Hours; 
ſay then, by the Rule of Proportion, es 


As 12h. is to 4. 22/. 16//, (the Exceſs of 16d. 22/, 16/ above 


125.) fo is , 7/23. to 29. 35). 41. which added to | 


9. 65. 400. 25%. the Moon's Longitude at 12h. gives , 99. 


167. 6/1, the Moon's Longitude nearly; but this muſt be cor- 


rected on Account of the Moon's unequal Motion in 12 


Hours, by Page 11 of requiſite Tables; for this Purpoſe take 
cout of the Ephemeris the Two Longitudes of the Moon next 


preceding the given Time, and the Longitudes immediately 


following it, and ſet them down in Order one after another, as 
follows. R | | | 


[1ſt Diff. ad. Diff. 


„„ „ 


5 = gf 4 Is. 7 1 

July 16, Noon 11. 29. 29. 34%; 147 

; F Midnight o. 6. 40. 58.7 Hi ? 5 3.28. 
17, Noon o. 13. 47. 24.0 : 0 3 44. 


Midnight o. 20. 51. 27. iS 


Take their Differences, 7e. 100. 51. 5. . 23). Je. 3. 30% ” | 


* 


take the Differences of theſe Differences, or the 2d Differences, 
| cg 1. 31. 44% and take their Mean which is 3/. 36/7. Now loox 


the Correction in Page 11 of requiſite Tables anſwering 


to 4. 22/ after Midnight, found on the Side, and 3“ 36% at 

Top, 21“ will be found under 3}. and 28/!, under 4/. the 

the Difference is /. whence 36/ will require 4//, and the 

Correction ſought is 21!/+4//=25/). which, according to 
the Remark at the Bottom of the Table, muſt be added the- 
; ; | a 5 cauſe 


* 


e firſt Differences are « decteaf 
ing to O5. 99. 16/. 6/1. the Moon's Longitude found by evert 
Proportion; whence the Moon's true Longitude. is 05. 99. 16. 
31/4, and is as correft as the Langituces from which it is de- 


duced. 
N. B. if the fir Difeſenees of the. Pau Longitudes of the 

taken out firſt inereaſe and then decreaſe; or, vice 

| vers, firſt decreaſe and then incteaſe; take half the Differ- 
ence of the Two ſecond Differences for the Mean ſecond Dif- 

ference, with which take the Correction from Page 12; and 


add or ſubſtract it as the ſt. firſt Difference | is greater or leſs 


than the third firſt Difference. | 
_ Fo find the — s Latitude. Take. out of the Epbemeris the 
Tuo Latitudes preceding and Two following the given Time; 
and ſet them down ha rder, and take their firft and ſecond 
Differences, and the mean of the Two ſecond Differences; find 
the proportional Part of the Middle firſt Difference anſwering to 
1 Hours and Minutes, Ge. of the given Time aſter Noon or 
Midnight; which correct in the following Manner: Entering 
Table —4 11 with the Hour from Noon or Midnight on 
the Side, and the mean ſecond Difference at Top, take out 
the correſponding: Number of Seconds, which added to or 


ſubſtracted from the proportional Part found above, according 


as the Motion in 12 Hours or firſt Differences are decreaſing 


or increaſing; or, more generally, according as iſt firſt Dif- 
ference. is greater or leſs than third firſt Difference, gives the 
proportional Part corrected; which now added to or ſub- 


ſtracted from the Moon's' Latitude at the preceding Noon or 
Midnighit, as the Latitude in theſe 12 Hours is increaſing or 
decreaſing, gives the Meon's Latitude correct. 

Example: The An nne is e July 16, 5 
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The Moon's Latitude July 16 at Midnight 8 4 400 | 


* 


36½¼. N. and the Motion 1 in the next 12 Hours being 135 0 Fo 


by. Proportion; j 


As 12d. is toqh. 1275 16% . 130. 50%. toy! 2775 ; but this" | 


mutt be corrected. by adding 337/. the Correction from Page 


11, anſwering to the Hour 4*: 22 /. and the Mean Second 


Difference 4 46/1, becauſe the firſt Differences are decreaſing, 5 


or rather becanſe the firſt of them'187. 2617.” is greater than 


the latt of them 97. 6/7. therefore the proportional Part 
corrected is 5 2/t;4-33/1==51. 35%, which added to 4% 


FE 497. os da th 2 750 11% N. the Moons Latinide' cons 
1 rect. 1400 


— Remarks on pot, Ciecunaſianody wee to "2s asbl 

, in order to obtain and apply the Correction of ſecond Dif- . 
irene rightly in computing the Moon's Latitude! 
I. If the Moon's Latitude taken out of the Ephemeris for 


Non and Midn'ght changes its Denomination from North 'to- 


South or from South to North, the Sum of the Two Latitudes 
of contrary Denominations, where the Change happens, is to. 1 
Le accounted the firſt Difference in that Place, ee. 
II. If the Three firſt Differences firſt increaſe and then "Ft 
cheaſe; or vice verſa, firſt decreaſe and then increaſe, Half tlie 
Difference of the Two ſecond Differences i i to be taken 2 4 


| the mean ſecond ..... 8 


III. If the Series of Four Latitodes: allies cus feud firſt in⸗ 


| create and then decreaſe about the Moons greateſt Latitudes, 


take the Sum of the Two firſt Differences ſtanding on each 


Side of the greateſt Latitude for the ſecond Difference in that 


Place; correct the Moons Latitude at Noon or Midnight — 
ſimple proportional Part firſt found; and to the Latitude ſo 
corrected, add always in this Caſe the Correction from Table 
Page 11; anſwering to the Mean of the Two ſecond Di#- 


ferences. 


Before I quit this Subject of Interpolation by 889 0 Dit. 5 
ferences, I ſhall point out another Method, by which the 
ſame End may be obtained more readily, and with fewer 
Rules, by thoſe who are well acquainted with algebraical Sub- 


ſtraction and Addition, and the Manner of applying the Signs 
in thoſe Operations. Subitract each Latitude from the fol- 
lowing for the firſt Differences, to which prefix the Sign — if 


the Latitudes decreaſe; and ſubſtract each firſt Difference, 
thus found, from the followiug one of the ſame Order-for the 


| 8 Ditlarences.- Half the 1 85 of the Two econ D 
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ferences ſtanding on each Side of the Interval to be interpo- 
lated, is to be accounted the mean ſecond Difference; the 

Correction correſponding to it by Table Page Il, is to be 
_ Applied always with the contrary Sigg. 
- Theſe Operations are to be performed, and the Signs to be 
applied as in algebraic Subſtraction and- Addition. Note 
further, if the Four given Latitudes change their Denomina- 
tion, call the ſecond: Latitude, and thoſe of a contrary: De- 


% + 


nominatio g- ¾ð1 


The Moon's Declination may be found at any Hour in tlie 
_ Tame Manner as her Latitude; but as the Correction arifing 
from ſecond Differences will never exceed 2F/, this may be 
. neglected on moſt Occaſions : but if any one is defirous to ob- 
_ tain the Declination true to a Minute, the Correction iceafily 
applied, as hewn Above e 
The other Articles of Page 7, and 8, vis. the Moon's right 
Aſcenſion, her Semidiameter, horizontal Parallax, with its 
Logarithm, and the Diftances contained in the Four laft Pages 
of the Month, may be all found correctly by evefl Propor- 
tion, without requiring any Allowance on Account. of ſecond 
Differences. The proportional Part of the Moon's Longitude, , 
Sc. for any Hour, may be found very readily by the Help of 
the Table of proportional Logarithms at M End of the requiſite _ 
Tables: For which conſult the Explanation of thoſe Tables. 
The Moon's Longitude and Latitude are uſed in computing 
her Diſtances from the Sun and Stars contained in the Four laſt 
Pages of the Month, as well as in the Appulſes to Stars pointed 
out in Page 1, and, jointly with her Parallax and Semidia- 
meter, are neceſſary: for computing the Eclipſes of the Sun 
and Moon, and the Occultations of fixed Stars and Planets by 
the Moon. They alſo facilitate the Calculation of the Lon- 
gitude of any Place from an Eclipſe of the Sun, or an Oc- 
cultation of a Star or Planet by the Moon obſerved : Or, if 
the Meridian be well known, the Parallax and Semidiameter _ 
ſerve todeduce the Moon's true Place in the Heavens from the 
Obſervation, which compared with that given by the Ephemeris 
fhews the Error of the Tables, whatever it be at that Time. 
The Moon's Semidiameter and Parallax are applied in corect- 
ing almoſt all Obſervations of the Moon. The logiſtic Lo- 
garithms of the Moon's Parallax, ſerve further to facilitate 
the Calculations of Parallaxes, but if the Table of proportional 
 Logarithms at the End of the * Tables be made 25 
Es „„ 2. 0 
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98.4% miuſt be added to the logiſtic Logarithms of the | 


Moon's horizontal Parallax contained in the Ephemeris of > 
176), to reduce them to proportional Logarithms. It will be 
more convenient to ſubttiture proportional Logarithms of the 
Moon's Parallax infcad of the logiftic Logarithms in 4 fr. 
„%% ⁵ ⁵⁵—. BPR. 
The Moons right Afgenſion and Declination are uſeful to 
compute her Altitude at any Time, particularly at the Ob- 
ſervation of her Diſtance frem the Sun or a Star, ſuppoſing it 
uus neglected to be or cœud not be obſerved properly; which 
latter Caſe may ſometimes happen in the Night, though I 
think but rarely; the utmoſt e not being required 
for the Calculations of Refraction and Parallax. 5 Britiſh 
Mariner's Guide, Page 57. The Moon's Declination, with her 
Semidiameter and Parallax, ſerve for finding the Latitude by 
the Meridian Altitude of her upper or lower Limb obſerved 
at Sea. See Britiſh Mariner's Guide, Page 93. The Moon's 
right Aſcenſion and Declination ſerve alſo to compute the 
Time fibm her Altitude obſerved at the Obſervaticn of her 
Diſtance from a Star; whence the Longitude may be inferred, 
though no Altitude of the Sun or a Star was taken for re- 
-gulating the Time. See Britith Mariner's Guide, Page 61. 
Phe Diſtances ofthe Monn from the Sun and fixed Stars, 
contained in the Four laſt Pages of the Month, are ſet down 
to every Three Hours of Apparent 'Fime by the Meridian 
of Greenwich, and are defigned to relieve the Mariner from 
the Neceſſity of a Calculation, which he might think prolix 
and troubleſome, and to enable him, when compared with 
the ſame Diſtances obſeryed carefully at Sea, to infer his Lon- 
gitude rcadily and with little Danger of Miſtake to a De- 
gree of Exactneſs that may be thought ſufficient for moſt 
. nautical Purpoſes. But uſeful and valuable as the Practice 
of this Method may be at preſent, it is a Remark not un- 
. worthy our Notice, that there is Room to hope, by future Im- 
provements of the lunar Tables, and the Introduction of 
à more accurate Method of conſtructing Inſtruments, it may 
be carried to à much higlier Degree of Perfectian. e 
The Moou's Diſtance are computed both from the Sun 
and proper Stars, and generally from One Object on each 
Side of her, to afford the Mariner a greater Number of 
Opportunities of Obſervation, and a Means of attaining a 
greater Degree of Exactneſs. The Diſtances from the Sun 
; — 5 8 - , | ar 


4 


” 


* 
VW 
Þ 


45 
* 


T 


* 


from the Sun or Star, well o 
is ſufficient to determine the Longitude, with the Help of the - 


the Moon is between the Diſtances of 29® and 40% from the 


Sun, her Diſtance is computed only 7 5 2 Star on the con- 
4 


trary Side that the Sun is. When s between the Difſ- 


tances of 40 and 900 from the Sun, her Diſtance is com- 
puted both from the Sun and from à Star on the contrary 
Jide to the Sun; when the Moon is above go? from the Sun 
her Diſtance is computed from Two Stars, one on each Side 
of her; though ſtill her Diſtance is computed alſo from the 
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Ephemeris, always within a Degree, and generally much 
nearer, yet it will conduce to ſtill greater uracy, if the 
Obſerver takes the Diftance of the Moon from Two Stars, or 
the Sun and a Star, or, when the Moon is between go and 


1209 Diſtance from the Sun, from the Sun and Two Stars, if 


he can be ſo lucky as to obtain theſe ſeveral Obſervations... 
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The Longitude being computed from the Obſervations 
made with each Star reſpectively, the Mean of the Reſults 
is to be taken as probably approaching neareſt to the true 
Longitude. In particular the Moon's Diſtance ſhould be taken 
from Two Stars, or the Sun and a Star on each Side of her, as 
often as Opportunity permits, ſince the Mean of the Reſults will 


probably be atleaſt as exact again as either ſeparately, I mean 
as far as depends on any Imperfection of the Inſtruments, 


and unavoidable ſmall Errors ariſing in the Uſe of them; Er- 
rors cf theſe Kinds having a natural tendency to correct each 
other; for that ſmall Error which ariſes from the lunar 
Tables will affect the Reſult from either Star equally. But the 
Error of Mr. Mayer's laſt lunar Tables here made uſe of, fcarce 
ever exceeding 1/ at the moſt, and ſeldom amounting to 20%. 
the Uncertainty hence ariſing in the Determination of the Lon- 

itude can ſcarcely exceed half a Degree, and generally will. 
not exceed 10 Miles. | 


F 1 


The Diſtances ſet down in the Ephemeris, afford the Ob- 
ſerver a ready Means of knowing the Star from which the 
Moon's Diſtance is to be obſerved ; for he has nothing to 
go but to ſet his Quadrant to the Diſtance computed roughly 
from the Ephemeris, neglecting the Seconds, at the apparent 
Time eſtimated nearly by the Meridian of Greenwich; and 
direct his Sight te the Eaſt or Weſt of the Moon, accord- 
ing as the Diſtance at Greenwich is found in Page 9 and 

; Poe tot t ET TO SOT BO 
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10, or in Two laſt Pages of the Month; and 19 found the 
Moon upon the little Speculum, let him give a Sweep with _ 
"the Quadrant to the Right and Left, and he will find the _ 
| Star he ſeeks for, if above the Horizon and the Air be clear, 
7 neatly in a Line perpendicular to the Line of the Moon's 
"Horns or longer Axis, or, which is the ſame Thing, in the 
Line of the Moon's ſhorter Axis produced. The Star is al- 
ways one of the brighteſt, fo that there is little Danger of 
*miſtaking another for it, if the preceding Directions are 
*earefully obſerved. The Time at Greenwich is eftimated 
nearly by turning the fuppofed Longitude from Greenwich 
into Time, by Table Page 6, ), and 8, and adding it to or 
ſubſtracting it from the Apparent Time at the Ship, as its Lon- 
gitude is Weſt or Eaſt of Greenwich. It will be ſufficient if 
the Diftance be computed from the Ephemeris within 10/. or 
200% ſor ſetting the Quadrant, The principal Uſe of the 
Diſtances of the Moon from the Sun fl fixed Stars; namely, | 
in determining the Longitude by Comparifon with the correſ- 
pPonding Diſtances oblſeryed at Sea, will be ſhewn hereafter 
in its proper Order, in the Differtation explaining the Me- 
thod of computing the Longitude at Sea by the Help of the 
Ephemeris. 5 FF** TO 

The D iſtances contained in the Ephemeris were eomputed 
ſtrictly to Noon and Midnight, and thence interpolated for 
every Three Hours, according to the Method ſhewn for com- 
puting the Moon's Latitude, Page 17—19: Except that the 
Correction of fecond Differences at the Middle of the Inter- 
val to be interpolated, was taken +4 of the Mean of the Two 
ſecond Differences, and at the firſt and third Quarter of the 
Interval was taken 4 of the Correction juſt found at the 
Middle of the Interval; inſtead of conſulting Table Page 11, 
Which would however have given the fame Refult. But, at 
the firſt 12 Hours when the Diſtances of the Moon from a 
Star begin, and the laſt 12 Hours when the Diſtances end, 


dcond Differences on each Side to take a Mean of, this Me- 
* thod fails in theſe Cafes, and therefore the following is to be 
1 ſubſtituted in its ſtead, being derived from Sir Iſdac New- 
ton's Solution of the Problem of drawing àa Curve through the 
| Extremities of any Number of given Dit FR Dar - - 
- Prine. Math. Page 486. Edit. ut. N 
From Four Diſtances at Noon and Midnight computed 
fſtrictly, to interpolate Three Diſtances at the zd, 6th, and 
"9th Hour of the firſt or laſt Interval. | 
. Subſtract 


there being only One ſecond Difference inſtead of Two ſe- 
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Sobſtrack each Diſtance from the following, for the uſt 
Differences, and prefix the Sign —, if the Diſtances de- 
creaſe. Subſtract each ſirſt Difterenee thus found from the fol- 


lowing one of the ſame Order, for the ſecond Differences: And 


in like Manner ſubſtract the firſt 2d Difference from the fol- 

lowing for the third Difference; applying the Signs as in 
- algebraic Subſtraction. Denote the firſt or laſt firſt Difference 
by 6, the firſt or laſt ſecond Difference by c; according as the 
Interpolation to be made is for the firſt or laſt 12 Hours, 
denote alſo the third Difference by d; and, @ being put to 
ſignify the Diſtance at the Beginning of the Interval, the in- 
terpolated Diſtances will be as follows: 


At zu Hour of firſt Interval 4 ＋ 4 + — <8 
At 6th Hour of firſt Interval e tc+ 44 
. a + #b— . + wind. 


At zd Hour of laſt Interval 3 Fo — iq 4 
At 6th Hour of laſt Interval 26 — 1 — r A 
At gth Hour of laſt Interval EEE 


In adapting theſe Formulæ to Numbers, og Care muſt 
be taken about the right Application of the 8 Thus if 
6, c or d is Negative, apply the Number a the Value 
of that Term of the Formula where it is found with a 282 7 | 
Sign to that of the Formula. 

Let me add in this Place, that if in filling up the firſt £2 | 
laſt Intervals, a new ſecond Difference has been ſuppoſed in 
arithmetical Progreſſion with the Two given ones, in order to. 

take a Mean between it and the firft or laſt ſecond Difference, 

the Interpolation at the: Middle of the Interval cr 6th Hour 
will be had true, the ſame as if the above Formulz had been 
uſed : But at the Interpolation of the firſt and third Quar- 
ter there will be an Error of 14 *, third Difference; which 
will be corrected, by applying + 225 d or third Difference, i 
Number found at the firſt Quarter of the Interval, and — rd 
to that found at the third Quarter of the Interval; * 
the ſame whether it be the 258 or laſt . 
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H E Method here exhibited i is an n Improvement of wat 
which I have given formerly in the Britiſh Mariners 
l — Tranſactions, by means of Three 
Ft of ready Uſe, the Firft and Third only of which are to. 
employed, if the Moon's Diſtance was taken from a Star, and 
the Second and Third if the Moon's Diſtance was taken from 
the Sun—In the Second Table the Effect of the Sun's Parallax 
is allowed for. Theſe Tables are carried fo low as the Altitude 
_ of Three Degrees, and might be carried with equal Eaſe down 
"40 the Horizon; but that it is not thought ſafe to make uſe of 
Obſervations where the Celeftial Objects are lower than here 
ſtated on account of the Variableneſs and Uncertainty of the 
Horizontal Refractions. Indeed it is adviſeable not to make 
uſe of Altitudes lower than 5, except in caſe of Neceſſity: 
. if there is . to take them higher, it will be 
Wane, : 


* 


Lee Britiſh Mariner's Guide, chap, V. and Philo, Trat. vel. rn. 
Pt for $970 p. 505 55 and Vol. LIv. for 7764 pe 263. 
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Loge rithm to be taken out with be Star's 


rabies 1; contains a | 

N. Altitude. | 
ble II. contains: a Logarithm to be taken out with me 
Sun's apparent Altitude, And, 

Table III. contains à Number of Minutes n Seconds to 
be taken out with the Moon's apparent Altitude, and the Star's 
(or Sun's) apparent Altitude. The Rules to * followed in 
ID the Calculations are theſe : : 


PRECEPTS 8 a 
* To the Log. Tangent of half the Difference of the 4 pa- 5 
rent Altitudes of the Mobn and Star (or Sun) add the * 
Co-tangent of half the Sum of the ſame, and rejecting to from 
the Index, you will have the Log. Tangent of Arc the Firft. 
II. To the Log. Tangent of Arc the Firſt, juſt found, add the 
Colgan of half the Diſtance of the Mow and Star (or 
un), and, ng to, you w have the angent o 
Arc the 52 þ N * | 
III. If the Star's (ot Sun's) Altitude is greater than the Moon's, 
take the Sum of Arc 2d and half the Diſtance of the Moon and 
Star (or Sun) ; but if the Moon's Altitude is greateſt, take the 
a” Arc 2d and half the Diſtance, and you will have 
rc the 
IV. To the Log. Tangent of A 3d add the Log. Tangent 
of the Moon's apparent Altitude; the Sum,  rejedting 10 roni 
the Index, is the Log. Coſine of, Arc 4th. | | 
V. With the Star's apparent Altitude, take a Logaritlim out 
of Table I. or with the Sun's app. Alt. take a Logarithm out 
of Table II. according as the Moon's Diſtance was taken from a 
Star or tlie Sun; the Logarithm thus found, added up together 
with the Co- tall. of double Arc the firſt, and the Sine of double 
. Arc the ſecord, rejecting 20 from the Index, gives the propor= 
tional Log. of the Effect of Refractlon, or firſt Correction of 
Diſtance, which is always to be added to the obſerved Diftance. 
VI. To the Logarithm taken out of Table I. (or II.] add 
the conftant Logarithm o, zo fo, and the Log. Sine of the Moon's 
. apparent Altitude; the Sum, rejecting 10 from the Index, is the 
f on Logarithm of a Number of Minutes and Seconds, 
o be reſerved. 
VII. Enter Table III. with the Moon's apparent Attitude, and 
take out a Number of Minutes and Seconds, which ſubtract 
from the Moon's horizontal Parallax, and you will have the 
Mocn's horizontal Parallax diminiſhed ; to which add the re- 
ſerved Number found under the-preceding Article, and you will 


have the Moon' s horizontal Parallax corretted, 
IB) | VIII. 


VIII. To the proportional I 1 Moon's hol 


tal Parallax corrected, add the . Co-ſecant of the Moons 
1 parent Altitude and Log, Co-tangent of Arc 3d ; the Sum, 


ting 20 from the Index, is the proportional arithm of 
the principal Effect of Parallax, or A, rreftion of Di 
which is always to be ſubtracted from the obſerved 8 


cCorrected for RefraQtion, except the Moon's Altitude be greater | 


than that of the Star (or Sun) and at the ſame time Arc 2d be 


greater than half the Diſtance, in which Caſe it is to be added. 


IX. To the conftant Log. 1.5320 add the Log. Tangent of 


'Diftance of the Moon from the Star (or Sun) twice corrected, 


double the Secant of the Moon's Altitude, double the Co-fecant 
of Arc '4th, and. double the proportional Logarithm of the 
Moon's horizontal Parallax diminiſhed; the Sum, Pry 


from the Index, is the proportional Logarithm of the 


rection of Diſtance; and is always to be added to the iſtance 
of the Star or Sun from the Moon's Centre twice corrected, ex- 


cept the Dittance exceeds 906, in which Caſe it is to be ſub⸗ 


tracted, 
X. Now enter Table III. with the Star's (or Sun's) Altitude, and 


| 28 out the correſponding Number; then to the proportional 


4 of the Third Correction (found dy the preceding Article) 
the Log. Coſine of the apparent Diſtance twice corrected, 


the pro e e Logarithm of double the Number juſt taken 


out of Table III. 121 the arithmetical Complement of the pro- 
portional Logarithm of the Moon's horizontal Parallax dimi- 
viſhed (found by Article VII.) The Sum of theſe Four Loga- 
rithms, rejecting 20 from the Index, is the proportional Loga- 
rithm of the nt and laſt Correction of Di iſtance, and is al- 
ways to be added to the Diſtance of the Star or Sun from the 


| Moon' s Centre thrice corrected. 


Theſe Four Corrections being applied, according to the 
Rules, to the apparent Diſtance of the Moon from the Star or 
the Sun's Centre, the true Diſtance will be obtamed yaa 12 the 
Effects of Reſtaction and e _ 


| La _ be given 1 

The apparent Dias of Moon. PE 5 
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Appendix 
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* Appendix ws to FOR 3 Rules, N - To: lb 
- fall Corrections, which may be 2 to the curious 
and nicer Calculators, or uſefub on particular Occaſions | 

where the utmoſt Accuracy. i is requ ired; though not recom- 
mended as neceſſary for general Practice, and are there- 
fore here placed by themſelves, that they may be ander 5 
. or mee e be. e moſt ee 


8 11 5 1 Effect. of: RefraQtion found: by Article W. will. be 
rendered more exact, if it be corrected according to the Heights 
of the Barometer and Thermometer at the Time of the Obſer- . 
vation, by the Precepts given p. 49 of the 25 ables requifite to be 
uſed with the. Nautical Epfemerii. . 

2. In Sttickneſs, there is alſo a Second 5 of Rakes. 
tion ſimilar to that of Parallax or Correction zd of Diſtance, 
Which however cannot exceed Fit the Altitude of the Star be 
or. 5% if its Altitude be 30, the Diſtance of the Moon from 

the Star being ſuppoſed 20 Degrees. However, if required, it 

may be eafily computed, as follows : To the Proportional Lo- 
garithm of the Second Correction of Parallax, or zd Correc- 

tion of Diſtance, add double the Proportipnal Logarithm of 
the Nuniber taken out of Table III. with the Star's Altitude, 
(according to Article X.) and tlie arithmetical Complement of 
double the Proportional Logarithm of the Moon's horizontal 

arallax diminiſhed; the Sum, abating 10 from the Index, is the 
roportional Logari thm of the Second Correction of Refractien, 
which always apply to the Diſtance corrected by the foregoing 
Rules, with the ſame Sign as the 2d Correction of Parallax or 
the 3d Correction, viz. always add it, e 11 ene ex- 
g ol 1 dent you mud ſubtract it. 
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"Example. _ 3 5 
in: . 1 Ant of the eee 3 1 Tre: SA 
taking the Obſervations of the foregoing Example was 30, 6 
(cs and the Height. of Fahrenheit's Thermometer 20 De- 
green. The Effect of Refraction computed for a mean State of 
the Air by Article IV. and found above 46% 6 when corrected 
3 to p. 49 of the Requiſite Tables, will be increaſed 
| ecome e 6, whic Tous be. e Lhe of 
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under a Second, and : herefore may be neglected. Ihe true 
Moon, 


Diſtance of the am the den will lee be bd a. 8 
follows: 5 ö 5 5 1 c Is jp 
. Difancf 0 ae: Dcbet 80 x the Str as 35 wo" 
Firſt Correction + © 51,6 
Second Correctim— — 85 . 


- Moon's Diſtance twice bade e 43 30 40,6 
Third Correction e „„ 
Fourth Comedtion OO — — 


* Ditane of the Moon: from the dar | "I 3r , ap 


TORS Tris eZLsS,Z' "hs the Zenith; 8 
the: parent Place of ng Moon as affected by Refraction 2 
ax, and 8 the apparent Place of the Star as affected by 
Refraction, or the apparent Place of the Sun as affected by 
Refractien and Parallax. Let I repreſent the true Place ef the 
Moon, and the true Place of the Star or Sun, LI being the 
Difference of the Moon's Refra@ion and Parallax | in Altitude, 
and 8 the Star's Refraction, or the Difference of the Sun's 
Refraction and Parallax. Let Z P, Ib, and d be Arches 
8 rpendicula r to LBI, and let la be an Arch of a parallel 
Circle deferibed from the Pele d; on the Arch 14 produced if 
neceſſary let fall the Perpendicular 5c, and from 7 as a Pole 
defcribe'# parallel Circle e: Then If the true Diftance of the 
Moon from the Star or Sun is = Te =1d+4c + cen=bd + 


| eb + de + co=L8—Lb +84 + ab + de + ce. 


Let LF lo be equal to the Moon's Refraction in Altitude. 
e 0 4 be the Moon's Parallax in Altitude: From F and 
o draw fq, on perpendicular to LS. LV LI x Coſ. Z LS 


L= Col. Z LS = E53=Tf x Col. Z LSL Lg, 


Which being ſubſtituted inſtead of LO i in the . ane: above 
gives 


ing theſe five Corrections will be Thewn in 


®,: SF 


5d, and 4th, found by Articles L II. 
|, PD. Put the Moon's horizontal Pa- 


1 


by the Rule for Refraction, Phil. Tranf. Vol. $4. p. 264. and 
that C is == EP, and DSZ LS. It is alfo evident from War 


. Now. if the Moon's 


Refraction Lf was to the Star's Refraction Ss, as the Tangent 
_ of Z L to the Tangent of ZS,. the Refractions both of the 
Moon and Star would. be the fame as if the Refraction at the 
Altitude of 45 was ='S x Co-tan. ZS, which put , and 
the Refraction at any other Zenith Diſtance Z==> x Tan, Z, 
and conſequently L q + Sd,. the total Effet of Refraction in. 
contracting the Diſtance of the Moon and Star would be equal 
.2xXTan. 2A _ 2S:XCot. ZSxTan.2 A The pros 
i FEE 
tional Log. of 2 x 28x Cot. Z 8, is contained in Table I. 
therefore the Effect of Refraction will be found by Article V. 
But if the Moon's Diſtance was taken from the Sun, then 8. will 
reprefent the Diff, of the Sun's Refraction and Parallax in Alt. 
and the Moon's Refraction being ſuppoſed to be to S ; as the 
Tangent of Z L to the Tang. of Z S, and » being taken 2 8 
x Cotan. Z. S as before, L q + Sd, the total Effect of Refraction 
and the Sun's Parallax would be = : EEE The pro- 


portional Logarithm of 2 &õ & Cotan. Z 8 in this Caſe is 
expreſſed in Table II. Therefore the total Eſſect of Refraction, 
together with the Sun's Parallax, will be found by Article v. 


ITE 


* — 4 2 — — ——— 3 Lt} w — 
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— pt 


—— yo. ——— — 
p yr” 
— — 32 A. th Fi —＋ 


- arg * ater — 


ZL=—r, whic 


10 find 13 1, * 
2 ne the Moon's 3 has been 1 is hes 
to 87 as the Tangent of ZL'to the Tangent of ZS; and con- 
ſequently, as F the Refraction at any Altitude is univerſally 


= u Tan, 7 =— 55 F, the Moon's Refraction will be taken 


too great or too lit 
or leſs than Z S; therefore as Parallax depreſſes the Moon While 
Refraction raiſes her, add or ſubtract the Error of the Moon's 


_ ſuppoſed Refraction to or from the Moon's Parallax in Alti- 
1 Ds, and the Error will be correRted ; or which comes to 


the ſame Thing, inſtead of h the Moon's Parallax in Altitude 
univerſally uſe IT Xx Cot. EZ S Tan, ZI —= Pp + x X Ta. - 
I call the Moon's Parallax i 2 5 Altinde 21 f 


A Ln TT xTan. Ly | f | 


3 21) — "Tan 


fore kh — 7 x Coſec. 7. 
cles VI. and VII. and this 1 call Ty” 2 horizont 
15 _ corrected.” 


EK Tan. 18 


Lx Coſ. Z. Lx Tan: 0. | 


= + K X 


Now the pr tional een of 2 x being contained in 
Table I. or II. and o. 3010 being the Logarithm of 2, the 


proportional Logarithm of x x Sec. ZL or the teſerved Num- 
ber will be found by Article VI. Table HI. if entered with 
the Moon's Altitude, gee the Value of r x Coſec. Z L; there- 

+ x x Sec. Z L will be found 5 Arti- 

al Pa Paral- 


To fad 80 . | FO 
put k— 7 & Coſec. Z Los which call the Moon's tka 
tal Parallax diminiſhed. It appears by what is ſhewn Phil. 
2 2 
Tranſ. Vol. 54. p. 273. that a b = e E. — 5 


2 Tan 2 | + Tan-f9 
Sin. D. | 


1 $9770 2 Tasin. ZL= 2 Sin. 20 =: TITS 


* N D3; whoſe oy AUP is found Lag Arti- 
cle F . 


— * 
. 
4 * 
£ - 
; : T 
% 
b . By 


e for the Truth, according as Z. L. is greater 1 


(which breauſe p "ee Pha | 
x Sin. ZL* 


— „ 4 
tt: « 
g Yor 4 x 


11 a3, 5 
5 10 3 4 c, e | 
9 5 e a: 3 * 42 having the os 1 4 4 c 9 8 1 | 
: de. to a right Angle, are equal to one walter af 


| th 74 b, and confequentiy 4 1 5 5 ; 4 * Sin. a: 4 = * 
Ss e ee But ab was found. above 


'L E x Sin. Z LS Se ZS Ex . 
rae 7 Therefore de: a bit 2 — n 


X Sin. 2 LS. „„ 
2 Lane 


Sn. E Ls & Sin. 14 2 8 K* Sik 21% LI x Sin. Z 8 


x Cof. 14. Therefore dc = px A. 2 . . ; * "ET L 


por re putting « « to ee the Value of ——_ viz. the No. 
taken out M: Table III. with the . Star's. Altitude, will be 


. —— 25 Xx . whence 4 0 is ue found wits ne * 2 0 

C 74. | TI 

Hoy „ 7: "ox RD 
1 I'the ſecond Correction of Refi dn moans in the £0 

n D bo e e 2822 22 5 = 

_ 2 . e, 


Tee no thebi 482M Sin. Z. 81: LI N Vin. ZI 
h * Sit, 2 L: L 1* x Sim Z 8. Therefore e 4 
488 Sin. . = .* E 
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: n . 7 : ENTS A 


s . Ee 5 \ A * 2 * . 7 
=> * Þ , : ; 
. i > 
, Prags * . ty: 3: 
2 . Wis 5 n 8 8 * Fg * 7% > 


'- Given the aprarent Altitudes of the Centers of 


f the Moon 
and Sun (or a known fixt Star) together with the 5 7 
© Diſtance of their Centers: To find the true [Diſtance of 

> their Centers at the Time of Obſervation, and from thence 
the Difference of Longitude between Greenwich and the 
Place of Obſervation. By Mr. George Witchell, 
- 1ſt, From the proportional Logarithm pf the Moon's horizon: 
tal Parallax (its Index being increaſed by ten) ſubtra& the 
logarithmic Sine of the Moon's Zenith Diſtance, and the Re- 
mainder is the proportional Logarithm of her Parallax in Alti- 


tude; from which fubtracting the Moon's Refraction, the Dif- 


* 


is the ſame) the Correction of her Zenith Diſtance. 


_ ference will be the Correction of the Moon's Altitude, or (which. 
224, Add together the logarithmic Tangents of half the Sum, 
and half the Difference of the apparent Zenith Diſtances of the 
Sun and Moon, and the logarithmic Co-tangent of half the ob- 
ſerved Diſtance the Sum (rejecting twice the Radius) is the lo- 
garithmic Tangent of an Arc, which call KA. . 
za, When the Sun's Zenith Diſtance is leſs than the Moon's, 
the Difference between the Arc A and half the obſerved Diſ- 
tance is to be taken, ctherwiſe-their Sum, and the Refraction 
- . Correſponding to the Complement of this Sum or Difference, 
will be the firſt Correction of the obſerved Diſtance. 
th, If the Difference of the Arc A and half the obſerved 
Diſtance was uſed in the preceding Rule, let their Sum be now 
taken, otherwiſe their Difference, and to the Togarithmic Co- 
. tangent of that Sum, or Difference, add the logarithmic Tan- 
gent of the Moon's Zenith Diſtance, and the proportional Loga- 
rithm of the Correction of her Zenith Diſtance, and the Sum 
(rejecting twice the Radius) will be the proportional Loga-. 
rithm of the ſecond Correction of the obſerved Diftance. 
5th, If the Arc A is leſs than half the obſerved Diſtance, the 
firft Correction is always to be added to, and the ſecond ſub- 
_ tracted from, the obſerved Diſtance But when the Arc A is 
greater than half the obſerved Diſtance, both the firſt and ſe- 
cond Corrections muſt be added if the Sun's Zenith Diſtance is 
. greater than the Moon's, otherwiſe both muſt be ſubtracted, 
and theſe two Corrections being applied gives the corrected 
Diſtance of the Sun and Moon. F . 


ö | 6th, 


1 


bim, Add together tie Proportional Logarithms of the Sam 


and Difference of the Correction of the Moon's Zenith Dif- 


tance, and the ſecond Correction of the obſerved Diſtance, the 


logarithmic Tangent of the corrected Diſtance and the conftant 
Logatithm 9. 8045 — Ihe ſum of theſe. four Logarithms (rejeR-. 


ing twice the e e be che proportional Logarithm of the 


third Correction cf the obſerved Diſtance (expreſſed in Seconds 


and Thirds) to be added when the corrected” Dittance is leſs 
than a Quadrant, otherwiſe ſubtrafted, and the Sum or Dif- 
ference will be the true Diſtance required; which being ob- 
tained, the Longitude will be found by the Rules given in the 
Nie , ! 5 
N. B. If the Diſtance of the Moon from a known fixt Star is 
obſerved, the preceding Rules will require no otlier Alte- 
ration than reading Star inſtead of Sunn. 
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Obſervations on 8 preceding 10 UL ES. Tf WO 


T* E foregoing 19 85 being only an Approximation will. 


metimes be liable to a, fmall A which principally 
lies in the firſt Correction; for though the Refractions are nearly 
proportional to the Tangents of the apparent Zenith Diſtances 


of the Objects, yet they not being accutately ſo, an Error of 


Ten Miles in Longitude may ariſe when the Sun is not more 
flian five Degrees above the Horizon, and the Arc on which 


the firſt Correctiqn depends amounts to eighty Degrees; but 
though it is ſcarck poſſible that ſuch a Circurhitance can ever 


really occur in Practice, yet it may be proper to ſhew how 

| 3's the firſt Correction, but alſo the true Diſtance of the 

| . may be obtained in any Circumſtance Whatever”; and 
s may be done as follows: 


3 Let the mean Refractions (which are found in page Py of 


a "e905 Tables) be the up to the true by Dr. Bradley's 


1 hich is. on in 
E ; 


130. 
e Differents ' between the Sun's Paraltzce's in Altitude 
vg efiaction, will be the Correction of the Sun's Zenith 


5. Find the Corfettion of the Moon's Zenith Dittes, 


the Arc A, and the Sum or Differehce of that Arc, and half 


the obſerved Diſtance by the former Directions in Articles 1, 


3 274 3 
4. Iuſtead of taking * Refraction cotreſponding to the 


Complement of this Sum or Difference for the firſt Correction, 


add together the Log. Tangent of the Sun's, apparent Zenith 


\ Diſtance, the Log. Co-tangent of the Sum or Difference above: 
mentioned, and the proportional Logarithm of the Correction 

of the Sun's Zenith Diſtance ; and the Sum, rejecting twice the : 
Radius, will be the proportional Logarithm of the firft Correc- 


tion, which is to be applied as the foregoing Rules direct, as 


are alſo the ſecond and third Corrections, without any Altera- | 


tion whatever. 2 

5. If it is deſired to "Th the Diſtance of the Objects true 
to the neareſt Second, it will be neceſſary to apply a fourth 
Correction, which will be found by adding Le: Re fol- 


lowi ing four F viz. 


e Explanation of che Requifite Ta- 


Half 


. 


Half the Sum of. the proportional. Logarithms of the Sum 

And Difference of the Correction of the Sun's Zenith Dif- 

Ep and the firſt Correction. * | he” SY 
alf the Sum of the proportio Logarithms of the Sum 

and Difference of the Correction of the K Zenith 
_ Diſtance and the ſecond Correction. 


| 00: e 502 
ie Sum, rejecting twice the Radius, will 5 the proportio- 
nal Logarithm of the fourth Correction (expreſ ed in Se- 
conds and Thirds) which being always added to the Diſ- 
tance wbrice tes gs 8 ee 1 Dif ws : 
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